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HYPOGLYCEMIC AND HYPOLIPIDEMIC COMPOUNDS 



5 This invention relates to the treatment and control of 

hyperglycemia, such as occurs in non- insulin-dependent 
diabetes mellitus (NIDDM) . This invention also relates to - 
treatment and control of hyper lipidemia. 

10 BACKGROUND OF THE INVENTION 

The disease, diabetes mellitus, is recognized in two 
forms. Type I diabetes requires exogenous insulin for. 
control of the disease because it appears that endogenous 
production of insulin by the Isles of Langerhans in the 
15 pancreas is extremely poor or non-existent. Type I diabetes 

■ 

is often referred to as insulin-dependent diabetes mellitus 
(IDDM) . Type II, non- insulin-dependent diabetes mellitus 
(NIDDM) , is characterized by defects of insulin sensitivity 
in peripheral tissues such as adipose tissue and muscle, as 
20 described by J. E, Gerich in New Engl. J. Med., 221* 1231- 
1245 (1989) . 

Hyperlipidemia is often observed in diabetics (Diabetes 

Care, I£, Supplement 1, 86-93, 1995). The combination of 

hyperlipidemia and hyperglycemia greatly increases the risk 
25 of cardiovascular diseases in diabetics. Successful 

treatment of hyperlipidemia and hyperglycemia in diabetics 

is needed urgently. 

Blank reviewed hypoglycemic agents [Burger's Medicinal 

Chemistry, 4th Ed., Part II, John Wiley and Sons, N.Y., 
30 1979, 1057-1080). Newer hypoglycemic agents were reviewed 

by Hulin in Progress in Medicinal Chemistry, H, ed. G. P. 

Ellis and D. K. Luscombe, Elsevier Publishing Co., 1993. 
Currently, partial control of NIDDM is achieved by a 

diet and exercise regimen, by administration of exogenous 
35 insulin, by administration of hypoglycemic agents, (e.g. the 

sulfonylureas), or by some combination of these protocols. 

Sulfonylureas, such as chloropropamide, acetohexamide and 
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tolbutamide, are useful orally-effective hypoglycemic agents 
achieving success in the control of NIDDM in numbers of 
patients. However, drugs currently available for the 
control of the hyperglycemia associated with type II 
5 diabetes mellitus (NIDDM) possess significant liabilities or 
limitations of efficacy. (Ellingboe, et ai., j. Med . cW 
2*:2485-2493, 1993) . Considerable effort has been expended 
toward developing novel, orally-administered 
antihyperglycemic drugs. A preferred therapeutic approach 
10 for treating NIDDM incorporates drugs that counteract 
insulin resistance rather than those that stimulate 
endogenous insulin secretion. (J. R. colca and D R 
Morton, New Antidiabetic Drugs, ed. c. J. Bailey and'p R 

VlTs' Smith - G ° rdo ^ Com P**Y> "d.. London. Chapter 24,' 
15 1990) . Dxug S that treat insulin resistance are called 
insulin sensitivity enhancers. 

Sato. Y. et al. (Diabetes Research and Clinical 
Practice. 12:53-60. 1991, described the hypoglycemic effect 
of D-phenylalanine derivatives, m normal dogs, the 
hypoglycemic activity of the compound was greater than that 
of tolbutamide but less than that of glibenclamide The 
compounds exerted a rapid hypoglycemic effect and improved 
glucose tolerance in genetically diabetic KK mice and in 
streptozotocin-treated rats. Yamasaki, et al. disclosed a 
group of 2-quinolone derivatives showing antidiabetic 
activity in NIDDM (WO 92/21342, . 

Some known hypoglycemic compounds also reduce serum 
cholesterol or triglyceride levels. (Clark, et al us 
Patent No. 5,036.079). The combination of these biological 
activities in one compound is particularly advantageous 
because diabetics are highly susceptible to hyperlipidemia. 
Hulm in U.S. Patent No. 5.306,726, claimed phenylpropionic 
acid derivatives and disclosed compounds that had 
hypoglycemic and hypocholesterolemic activity useful for the 
treatment of diabetes and atherosclerosis. Miyata et al 
found a class of phosphonic diester derivatives useful for 
treating diabetes and hyperlipidemia (WO 93/23409). 



20 
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Hypolipidemic amino acid derivatives were disclosed in ja- 
028189. Highly substituted aryl ethers of tyrosine were 
reported to have hypocholest roleraic activity {j. Med. 
Cheia., 13:695-707, 1995). No aklyl ethers of tyrosine were 

• SUMMARY (7f m 

This invention provides compounds of the Formula I 
10 wherein: 



Q is selected from the group consisting of 
- (CH 2 ) P - and -CH 2 ^0-CH2-; 

R° is selected from the group consisting of 

H . H . &-..O.CO. 



15 




R 2 is selected from the group consisting of d_ 4 
alkylaminocarbonyl , arylcarbonyl . aryloxycarbonyl , aryloxy 
Ci.4 alkylcarbonyl, arylaminocarbonyl , aryl C X - 4 acyl, aryl 
CL4 alkoxycarbonyl, aryl Cl _ 4 alkylaminocarbonyl, aryl Cl . 4 
20 alkylsulfonyl and amino protecting groups; 

R 3 and R* are independently hydrogen, or Ci 4 

alkyl; 

N-n 

R 5 is -COOH, -CONRIOrII, .Qj, _ C0 NH0H, or H . 
R 6 is hydrogen, d- 4 alkyl, aryl, or aryl Ci A 

25 alkyl; 

R 7 is hydrogen, halogen, or Ci_ 4 alkyl; 
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R 9 is hydrogen, d_ 4 alkyl, or aryl; 

R" and Rli are independently hydrogen, Cl _ 4 alkyl 
or aryl; ' 

W is -(CH 2 ) n - ; 

Y is attached at position 3 or at position 4 of 
the ring, and is -0-, -S-. -so- cn *t« 

' ' SO , -S0 2 _, -NH-, -CONR9-, -nr9- 

S0 2 -, or -S0 2 -NR 9 -; 

n is 1 to 4; and 
p is 1, 2, or 3; 

or a Pharmaceutically-acceptable salt thereof- 

provided that when R* is either hv^r^n „ ■ ' 

excner hydrogen or d. 4 alkyl, then 

ls hal °9en, and that when p=i, then is 

R VV R? ^r 7 

or a 

*»™ r ► • mS inVeDtion also Prides pharmaceutic! 
treat T ° £ ° £ 'ornuia I. and methods for 

dlanete! " aSSOCi " ed non-insulin dependent 

dxabetes and for treating hyperl ipidemia by administering to 
a ■nammai an effective dose of a co-npound of the Formuia I. 

:d 
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30 



The terms used to describe t-H*» ,• „ „ , w . 

• , crice the mstant invention have 

the following meanings herein. 



A mammal is an individual animal that is a member of 

huln 0n °^ C ClaSS ManUnalia ' ThS ClaSS «— includes 
humans, monkeys, chimpanzees, gorillas, cattle, swine 

horses, sheep, dogs, cats, mice, and rats. 

"Halogen- refers to fluoro, chloro, bromo or iodo 
"Ci-4 alkyl- refers to straight or branched alkyl 

Ithvi al n 1 . t ° 4 Carb ° n at0mS ' f ° r eXample ' 

ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, and t- 

butyl. * ~ 
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"C1.4 alkoxy" refers to straight or branched chain 
alkyl radicals attached to oxygen having 1 to 4 •carbon 
atoms, for example, methoxy, ethoxy, n-propoxy, iso-propoxy, 
t-butoxy, and the like. 

"Ci_4 alkylaminocarbonyl " refers to radicals of the 
formula : 

O 

(C^, alkyl) — n — ^ — 

H . . 

, and includes, for example, 

methylaminocarbonyl, ethylaminocarbonyl, 2- 
propylaminocarbonyl, and the like. 

"Aryl" refers to a substituted or unsubstituted 
aromatic radical selected from the group consisting of 2- 
furyl, 3-furyl, 2-thienyl 3- thienyl, 1-pyrrolyl, 
2-pyrrolyl, 3-pyrrolyl, phenyl, 2-pyridyl, 3-pyridyl, 4- 
pyridyl, 1-naphthyl, 2-naphthyl, 2-benzofuryl, 3-benzofuryl, 
4-benzofuryl, 5-benzofuryl, 6-benzofuryl, 7-benzofuryl, 2- 
benzothieny, 3-benzothieny, 4-benzothieny, 5-benzothieny, 6- 
benzothieny, 7-benzothienyl, 1-indolyl, 2-indolyl, 3- 
indolyl, 4-indolyl, 5-indolyl, 6-indolyl, 7-indolyl, and 8- 
indolyl . The optional substitutions of aryl may be at one 
or two carbon atoms of the aryl group, and may be with d_ 4 
alkyl. d-4 alkoxy, halogen, -N0 2 . -CN, -COOH, -CONH 2 , -S0 3 H, 
-S0 2 NH 2 or trifluoromethyl. Examples of substituted aryl 
groups are 4-methyl-3-furyl, 3, 4 -dimethyl -2 -thienyl, 
2,4-dimethyl-3-thienyl, 3-ethoxy-4-methyl-2-benzofuryl, 
2-cyano-3-benzofuryl, 4-trifluoromethyl-2-benzothienyl, 2- 
chloro-3-benzothienyl, 3 ,4-dichloro-2-pyridyl, 2-bromo-3- 
pyridyl, 2-fluoro-4-pyridyl, 4-fluoro-2-furyl, 2- 
carboxyphenyl, 4-carboxamidophenyl, 3-trifluoromethylphenyl, 
bromo-l-naphthyl, 2, 3-dimethyl-l-naphthyl, 3-carboxy-2- 
naphthyl, 5-carboxy-8-chloro-l-naphthyl, 3-ethyl-2-furyl, 8- 
fluoro-2-naphthyl, 5-trif luoromethyl- 2-naphthyl, 6-ethoxy-2- 
naphthyl, 6, 7-dimethoxy-2-naphthyl, 3 -carboxy- 2-naphthyl, 
and the like. 
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"Arylcarbonyl ■ refers to radicals of the formula: 



aryl— c — f 

. for example, phenylcarbonyl , 4-methyl-l- 

naphthylcarbonyl, 3-trifluoromethylphenylcarbonyl, and the 
"Aryloxycarbonyl- refers to radicals of the formula: 

, k.v. , ' inCludes - for «"">Ple. Phenyloxycarbonyl 
1-n.phthyloxycarbonyl. 3-benzofuryloxycarbonyl 2- 
benzothienyloxycarbonyl. 3 -benzothienyloxycarbonyl . 2- 
pyrrdyloxycarbonyl. 3-pyridylo^ycarbonyl. 3-ethyl-2- 
furyloxycarbonyl. 8 -f luoro-2-naphthylo*ycarbonyl, and the 



•Arylaminocarbonyl. refers to radicals of the formula: 
aryl— n-c— 

> Ba v!L , ' • and inClUdeS ' for sample, phenyl aminocarbonyl 
2-naphthylamxnocarbonyl. 4-methyl-3-furylaminocarbonyl 3 4- 
dxmethyi-2-thienylaxninocarbonyl, 2, 4 -dimethyl -3- 
thienylaminocarbonyl, 3-ethoxy-4-methyl-2- 
benzofurylaminocarbonyl, 2-cyano-3-ben 20 furylaminocarbonyl 
4^rxfl U oromethyl-2-ben 2 othienylaminocarbonyl, 2-chloro-3- 
benzothienylammocarbonyl, 3,4-dichloro-2- 

ZtT^^T 3 "* 1 ' 2 ' hr ° m0 ' ^^-inocarbonyl, 3- 
furylamxnocarbonyl, 2-benzofurylaminocarbonyl, 4- 

pyridyl aminocarbonyl , and the like. 

"Aryl Cl .< acyl- refers to radicals of the formula: 

o 

aryt— (Ci_3 alkyl)-c- = ^ . 

^.^ ' aad lnc lu<tes, for example, para- 

tnfluoromethylbenzylcarbonyl, phenylacetyl , 2-(l- 
naphthyl,ethylcarbonyl, 2 -phenyl e thy Icarbonyl, 2-(3- 
benzofuryl,ethylcarbonyl, 2-furylacetyl, and the like 

"Aryl Cl . 4 alkyloxycarbonyl- refers to radicals of the 
formula : 

0 

aryl— (Ci_4 alkylf-oc— 

. , ' 3,1(3 includes, for example. 

ben 2 yloxycarbonyl. 2-<2-naphthyl,ethoxycarbonyl, 6- 
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phenylpropoxycarbonyl , 2-benzofurylm thoxycarbonyl , 3- 
chloro-4 -raethylbenzyloxycarbonyl , 4 - 
carboxamidobenzyloxycarbonyl , and the like. 

-Aryloxy Ci_ 4 alkylcarbonyl " refers to radicals of the 
5 formula: 

P 

aryt-o-fCi.4 alkyl )-c— anH • , - 

and includes, for example, 

phenyloxyroethylcarbonyl , 2-<2-indoyloxy) ethylcarbonyl , 3-(i 

naphthyloxy)propylcarbonyl, 4- (3 , 5-dimethyl-4- 

pyridyloxy) butylcarbonyl , and the like. 

"Aryl Ci-4 alkylaminocarbonyl " refers to radicals of 
the formula: 



p 

aryl — (C^ alkyl)— n- ' 



H , and includes, for example, 
phenylmethylaminocarbonyl , 2- (2-benzothienyl) 
propylaminocarbonyl, (2-naphthyl)methylaminocarbonyl, 2- 
15 thienylmethylaminocarbonyl, and the like. 

"Aryl Ci_ 4 alkylsufonyl- refers to radicals of the 
formula : 

0 

aryl — (Ci_ 4 alkyl)— s— 

M 

0 and includes, for example. 



20 



phenylmethylsulf onyl , and the like. 

"Aryl d_ 4 alkyl" refers to radicals of the formula: 

aryl— (d.4 alkyl)— a . . , , 

, and includes, for example, 

phenylmethyl, 2- (2-theinyl)ethyl, 3-<2-benzofuryl)propyl, 
benzyl, 4-chlorpbenzyl. 3-ethyl-4-raethylbenzyl, 3-chloro-4- 
methylbenzyl, 3, 4-dichlorobenzyl, 3-isopropoxybenzyl, and 
25 the like. 

The term "amino protecting group- as used herein refers 
to substituents of the amino group commonly employed to 
block or protect the amino functionality while reacting 
other functional groups on the compound. Examples of such 
amino-protecting groups include the formyl group, the 
phtalimido group, the trichloroacetyl group, the ^_ 
chloroacetyl , bromoacetyl, and iodoacetyl groups, urethane- 



30 
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type blocking groups such as benzyloxycarbonyl 4- 
phenylbenzyloxycarbonyl, 2-methylbenzyloxycarbonyl 4- 
methoxybenzyloxycarbonyl, 4-f luorobenzyloxycarbonyi 4- 
chlorobenzyloxycarbonyl, 3 -chlorobenzyloxycarbonyl V 
chlorobenzyloxycarbonyl, 2 . 4-dichlorobenzyloxycarbonyl 4- 
bromobenzyloxycarbonyl, 3 -bromobenzyloxycarbonyl 4- 
nxtrobenzyloxycarbonyl, 4-cyanobenzyloxycarbonyl,' 2-(4- 
xenylUso-propoxycarbonyl, la-diphenyleth-l-yloxycarbonyl, 
l,l-diphenylprop-l-yi oxycarbonylf 2-phenylprop-2- 
yloxycarbonyl, 2- <P-toluyl>prop-2-yloxycarbonyl " 
cyclopentanyloxycarbonyl, l-methylcylcopentany^xycarbonyl 
cyclohexanyioxycarbonyl, 1-ethylcyclohexanyloxylbonyr 
methylcyclohexanyloxycarbonyl, 2-{4- 
toluylsulfonyl)ethoxycarbonyl, 2- 
(methylsulf onyl ) ethoxycarbonyl , 2- 

(triphenylphosphino)ethoxycarbonyl, 9- 
fluorenylmethoxycarbonyl (»FMOC), 2- 

(trimethylsilyDethoxycarbonyl, ailyloxycarbonyl , 1- 
(trimethylsilylxaethyDprop-i-en-S-yloxycarbonyl, 5- 
benzisoxalylxaethoxycarbonyl, 4-acetoxybenzyloxycarbonyl, 

, 2 2-trxchloroethoxycarbonyl , 2-ethynyl-2-propoxycarbonyl 
cyclopropyl^ethoxycarbonyl, 4- (decyloxy, benzyloxycarbonyl. ' 
xsobornyloxycarbonyl, 1 -piper idyloxycarbonyl, and the like; 
the benzoyls thylsulf onyl, the 2- (nitro)phenylsulf enyl 
group the diphenylphosphine oxide group, and like aunino 
protecting groups. The species of amino protecting group 
employed xs not critical so long as the derivitized amino 
group xs stable to the conditions of subsequent reaction (s) 
on other positions of the molecule and can be removed at the 
approprxate point without disrupting the remainder of the 
molecule, similar amino protecting groups used in the 
cephalosporin, penicillin, and peptide arts are also 
embraced by the above terms. Further examples of groups 
referred to by the above terms are described by j. S Barton 



•p,„.„ t . „ . ~ "==="oea ay j.s. Barton, 

Protective Groups in Organic Chemistry-. J.G.W. McOnde 
Ed.. Plenum Press. New York, N.V.. 1973. Chapter 2. and T w 
Greene. -Protective Groups in organic synthesis-. John wiUy 
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and Sons, New York. N.Y. , 1981, Chapter 7. The related term 
-protected amino* defines an amino group substituted with an 
amino protecting group discussed above. 

The term -carboxy protecting group* as used herein 
5 refers to one of the ester derivatives of the carboxylic 
acid group commonly employed to block or protect the 
carboxylic acid group while reactions are carried out on 
other functional groups of the compound. Examples of such 
carboxylic acid protecting groups include benzyl, 4- 
10 nitrobenzyl, 4-methoxybenzyl, 3, 4-dimethoxybenzyi, 2,4- 

dimethoxybenzyl ,2,4, 6- trimethoxybenzyl , pentamethylbenzyl , 
3, 4-methylenediozybenzyl, benzyhydryl , 4,4'- 
dimethoxybenzhydryl, 2,2, 4 , 4 ' -tetramethoxybenzhydryl, t- 
butyl, isobutyl, n-butyl, propyl, isopropyl, ethyl, methyl, 
15 t-amyl, trityl, 4-methoxytrityl, 4,4'-dimethoxytrityl, 
4,4' ,4' '-trimethoxytrityl, trimethylsilyl, t- 
butyldimethylsilyl, phenyacyl, 2,2,2-trichloroethyl, B- 
( trimethylsilyl) ethyl, B- (di (n-butyl ) methyls ilyl) ethyl, p- 
toluenesulfonylethyl, 4-nitrobenzylsulfonylethyl, allyl. 
20 cinnamyl, 1- ( trimethylsilylmethyl)prop-l-en-3-yl, and like 
moieties. The species of carboxy-protecting group employed 
is not critical so long as the derivitized carboxylic acid 
is stable to the conditions of subsequent reaction (s) on 
other positions of the molecule and can be removed at the 
appropriate point without disrupting the remainder of the 
molecule. Carboxy protecting groups similar to those used 
in the cephalosporin, penicillin, and peptide arts can also 
be used to protect a carboxy group substituent of the 
compounds provided herein. Futher examples of these groups 
are found in E.Haslam, -Protective Groups in Organic 
Chemistry', J.G.W. McOmie, Ed., Plenum Press, New York, 
N.Y., 1981, Chapter 5 and T.W. Greene, -Protective Groups in 
Organic Synthesis", 2nd Ed., John Wiley and Sons, New York, 
N.Y., 1991, Chapter 5. 

The term -a center amino acid protecting group- as used 
herein refers to a subset of amino protecting groups that 
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are used to protect the amino group in addition to a 
hydrogen alpha to the amino group from base promoted 
racemization. Examples of such groups include the trityl 

nZl Ic l erney : R,J * andWang ' L " J - 0rg - chem - 61 -"44 

(1985) J and the phenyl fluorenyl group [Guthrie, r.d. and 
Nicolas, E.G., J. Am. C hem. Soc. 103:4638 (1981)] 

The term -hydroxy activation agent- refers to organic 

areTLT C r idS ' haUdeS ' ^ aCid ~es tha 

arLrft , C ° nVerti ^ * h ^°xyl group into a leaving 
group labrle to base treatment or nucleophilic displacement 



Typical hydroxy activation agents include, but are not 
ixnuted to sulfonating agents such as, methane sulfonyl 
chloride, p-toluenesulfonyl chloride, phenyl sulfonyl 
chloride, trifluoromethylsulfonyl chloride, and the like 
acylating agents such as isobutyl chloro formate, acetyl ' 
chloride and the like, and halogenating reagents such as 
ionyl chloride, phosphorus tribromide, and the like 

that rlVr " aCtiVated hydrOX * W ^f«s to the moiety 
that results when a compound containing a hydroxy group is 
reacted with a hydroxy activating reagent e.g. S> e 
transformation from O-H to O-methylsulfonyl, O-p- 
tolunesulfonyl, O-phenylsulfonyl, O- trifluoromethylsulfonyl 
O-isobutylacetyl, O-acetyl, chloro, or bromo. 

-Pharmaceutically-accep table salt- refers to salts of 
the compounds of the Formula 1 which are substantially non- 

fcOXIC to mamma le thp*a~~i _■. 



toxic to suumals. Typical pharnaceutically-acceptable salts 
include those salts prepared by reaction of the LpounL o 
the present invention with a mineral or or 3 anic acid or an 
orgamc or morganic base. Such salts are known as acid 
addmon and base addition salts, respectively. It should 
be recognized that the particular counterion for»ing a part 
o£ any salt of this invention is not of a critical nature 
so long as the salt as a whole is pharmaceutically- 
acceptable and as long as the counterion does not contribute 
undesired qualities to the salt as a whole. 
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Acids. commonly employed to form acid addition salts are 
inorganic acids such as, without limitation, hydrochloric 
acid, hydrobromic acid, hydriodic acid, sulfuric acid, 
phosphoric acid, and the like, and organic acids, such as, 
without limitation, p-toluenesulfonic acid, methanesulfonic 
acid, oxalic acid, p-bromophenylsulfonic acid, carbonic 
acid, succinic acid, citric acid, benzoic acid, acetic acid, 
and the like. 



Base addition salts include those derived from 
10 inorganic bases, such as, without limitation, ammonium 

hydroxide, alkaline metal hydroxides, alkaline earth metal 
hydroxides, carbonates, bicarbonates , and the like, and 
organic bases, such as, without limitation, ethanolamine, 
tnethylamine, tris ( hydroxyme thy Daminome thane, and the 
like. Examples of inorganic bases include, without 
limitation, sodium hydroxide, potassium hydroxide, potassium 
carbonate, sodium carbonate, sodium bicarbonate, potassium 
.bicarbonate, calcium hydroxide, calcium carbonate, and the 
like. 
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Examples of such pharmaceutically-aceeptable salts are, 
without limitation, the sulfate, pyrosulfate, bisulfate, 
sulfite, bisulfite, phosphate, m P nohydrogenphosphate, 
dihydrogenphosphate, metaphosphate, pyrophosphate, chloride, 
bromide, iodide, acetate, propionate, decanoate, caprylate, 
acrylate, formate, isobutyrate, caproate, heptanoate, 
propiolate, oxalate, malonate, succinate, suberate, 
sebacate, fumarate, maleate, butyne-1, 4-dioate, . hexyne-1, 6- 
dioate, benzoate, chlorobenzoate, methoxybenzoate, 
Phthalate, sulfonate, xylenesulfonate, phenylacetate, 
phenylpropionate, phenylbutyrate, citrate, lactate, y- 
hydroxybutyrate, glycollate, tartrate, methanesulfonate, 
propanesulfonate, naphthalene- 1- sulfonate, naphthalene-2- 
sulfonate, mandelate, and the like salts of the compound of 
Formula I. The preferred acid addition salts are those 
formed with mineral acids, such as, without limitation, 
hydrochloric acid, and hydrobromic acid, and those formed 
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with organic acids, such as, without limitation, maleic acid 
and methanesulfonic acid. The potassium and sodium salt 
forms are particularly preferred base addition salts 

"Phannaceutically-effective amount- means that amount 
of a compound that will elicit the biological or medical 
response of a tissue, system, or mammal that is being sought 
by a researcher or clinician. 

The geometric property that is responsible for the 
nonidentity of an object with its mirror image is called 
chirality. a compound that having a single chiral center 
may exist in either of two forms that are mirror images of 
each other. -Enantiomer" usually designates one of the two 
forms of such a compound. Enantiomer may also designate a 
homochiral collection molecules of a compound, or a 
heterochiral collection of molecules of a compound that 
contains an excess of one enantiomer over the other 
enantiomer. Absolute structural configuration of 
enantiomers of a chiral compound is designated by the 
letters "R" or -S", using the rules of R. s. C ahn, c K 
ingold, and V. Prelog in Agnew. Chem. , 7^:413 (1966); Agnew 
Chem. Int. Ed., i:385 (1966). An equimolar mixture of two ' 
enantiomers whose physical state is unspecified is called a 
."racemate-. The adjectival form is -racemic", as in 
-racemic substance.- The term -racemate- includes within it 
"crystalline racemate-, which may refer to a conglomerate, a 
racemic mixture, a racemic compound, or a pseudoracemate [J. 
Jacques, A. Collet, and S. H. Wilen, Enantiomers, Sacemates, 
and Resolutions, Krieger Publ. Co.. Malabar, FL. 1991 pp 
4-5] . The asymmetric carbon atom at the position denoted by 
the star (*) creates the chirality of the compounds of 
Formula (I) . 

It will be understood that preferred groups listed 
immediately below can be combined to create further, more 
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narrowly limit d groups of compounds. Preferred compounds 
are those wherein: 

Q is -(CH 2 ) P -; 
5 Q is -(CH 2 )-; 

Q is -(CH 2 ) 2 - ? 

Q is -(CH 2 ) 3 -; 

P is 1; 

p is 2 or 3; 

0 Q is -CH 2 -0-CH 2 -; 

R° is selected from the group consisting of 



• > . and 



a 



R° is 



o 

R° is ^ ; 

R 2 is arylcarbonyl , aryloxycarbonyl . arylaminocarbonyl . 
aryl Cl . 4 alkyloxycarbonyl , aryloxy Cl . 4 alkylcarbonyl, or 
aryl Ci. 4 alkylsulfonyl; 

R 2 is arylcarbonyl, aryloxycarbonyl, aryl Ci_ 4 
alkyloxycarbonyl, aryloxy Cl _ 4 alkylcarbonyl, or aryl Cl _ 4 
alkylsulfonyl; 

R 2 is arylcarbonyl, aryloxycarbonyl, or aryl C1-4 
alkyloxycarbonyl ; 

R 2 is arylcarbonyl; 
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R 2 is aryloxycarbonyl 

R 2 is arylaminocarbonyl ; 

R 2 is aryl d- 4 alkyloxycarbonyl ; 

R 2 is aryloxy d-4 alkylcarbonyl; 

R 2 is aryl d-4 alkylsulfonyl; 

R 2 is benzyloxycarbonyl, phenylcarbonyl . 
benzylcarbonyl. methylbenzylcarbonyl , phenyl oxycarbonyl 
para-chlorophenylcarbonyl, benzyl sulfonyl, P Z- 
bromophenyl oxycarbonyl, para- 

trifluoromethylphenyloxycarbonyl, para- 

^thoxyphenyloxycarbonyl. Para-n-butylphenyloxycarbonyl or 
Phanyloxyn.ethylc.rbonyl. bensylaartnocarbonyl. °" y1 ' " 

R 3 is hydrogen; 

R 3 is methyl; 

R 3 is ethyl; 

R 3 is n-propyl or iso -propyl; 

R 3 is n-butyl. sec-butyl, or tert-butyl; 

R 4 is hydrogen; 

R 4 is methyl; 

R 5 is -COOH; 

R 5 is -CONRlORll; 



„c . N 

R 5 as H ; 

R 6 is aryl; 

R 6 is aryl d-4 alkyl; 

R 6 is aryl methyl; 

R 6 is phenyl; 
R 6 is benzyl; 
R 7 is hydrogen; 
R 7 is halogen; 
R 7 is d-4 alkyl; 
R 7 is fluorine; 
R 7 is methyl; 
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R 9 is hydrogen; 
R 9 is Ci_4 alkyl; 
R 9 is methyl; 

R 10 and R" are independently hydrogen or Ci_ 4 alkyl; 
5 Rio and R" are independently hydrogen; 

R 10 and R" are independently Ci_ 4 alkyl; 
W is -(CH 2 )-; 
W is -(CH 2 ) 2 - 

W is -(CH 2 ) 3 - 
10 W is -(CH 2 ) 4 - 

Y is attached at position 3; 

Y is attached at position 4; 

Y is -0-; 

Y is -S-, -SO-, or -S0 2 -; 

15 Y is -S-; 

Y is -C0NR9-, -NR 9 -S02-, or -SO2-NR 9 -; 

Y is -S0 2 -, -NR9-S0 2 -, or -S0 2 -NR 9 -; 

n is 1; 
n is 2; 
20 n is 3; 

n is 4; 

the compound is the R enantiomer; 
the compound is the S enantiomer; 
the compound is the racemate. 

It likewise will be understood that the particularly 
preferred groups listed immediately below can be combined to 
create further, more narrowly limited groups of compounds. 
Particularly preferred compounds are those wherein: 
Q is -(CH 2 ) P -; 
Q is -(CH 2 )-; 
P is 1; 

Q is -CH2-O-CH2-; 



25 



30 



R° is 
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R 2 is arylcarbonyl ; 

R 2 is aryloxycarbonyl 

R 2 is aryl Ci- 4 alkyloxycarbonyl ; 

R 2 is benzyloxycarbonyl , phenylcarbonyl , 
benzylcarbonyl, methylbenzylcarbonyl , phenyl oxycarbonyl 
para-chlorophenylcarbonyl, benzyl sulfonyl, para- 
bromophenyl oxycarbonyl, para- 
t r i f luor ome thy lphenyloxycarbonyl , para- 

methoxyphenyloxycarbonyl. para-n-butylphenyloxycarbonyl, or 
phenyloxyme thylcarbonyl , benzylaminocarbonyl ; 

R 3 is hydrogen; 

R 5 is -C00H; 

R 5 is aryl; 

R 6 is phenyl; 

R 7 is hydrogen; 

W is -(CH 2 ) 2 -; 

Y is attached at position 3; 

Y is attached at position 4; 

Y is -0-; 

Y is -S-; 
n is 2 

the compound is the R enantiomer; 
the compound is the s enantiomer. 

Further preferred compounds of Formula (I) are those 



wherein: 



R0 



S T . W (S c h 



QrV< 4 

R 4 



or 



R 2 is arylcarbonyl, aryloxycarbonyl, 
arylaminocarbonyl, aryl Cl . 4 alky 1 oxycarbonyl 
aryloxy Ci_ 4 alkylcarbonyl, or aryl d_ 4 
alkylsulfonyl; 
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R 3 is hydrogen or methyl; 
R 4 is hydrogen or methyl; 

N— N 

R 5 is -C0OH, -CONRlORH, or H . 
R 6 is aryl; 

5 R' is hydrogen, halogen, or methyl; 

R 10 and Rii are hydrogen; 
Y is -O- or -S-; 

the compound is the R enantiomer; 
the compound is the S enantiomer; and 
D the compound is the racemate. 

More preferred compounds of Formula I are those 



wherein: 



^/Q. R 7 R 7 



R° is N \ or 



R 2 is arylcarbonyl, aryloxycarbonyl , aryl d. 4 
alkyloxycarbonyl , or aryl c x . 4 alkylsulf onyl ; 

R 5 is -COOH; 

R 7 is hydrogen, fluoro, or methyl ; 



Y is -0-; 
n is 1 or 2. 

Particularly preferred compounds of Formula I are those 
wherein: 

Q is "(CH 2 )- or -(CH2)-0-(CH 2 )-; 

R SrV R7 

R° is N 

9 

R 2 is benzyloxycarbonyl, phenyl carbonyl , 
benzylcarbonyl , methylbenzylcarbonyl , 
phenyloxycarbonyl , para-chlorophenylcarbonyl , 
benzylsulfonyl, para-bromophenyloxycarbonyl 
tr i f luorome thylphenyloxycarbonyl , 
methoxyphenyloxycarbonyl , para-n- 
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butylphenyloxycarbonyl , or 

phenyloxym thylcarbonyl , benzylaminocarbonyl ; 
R 6 is phenyl; 

R 7 is hydrogen; 

Y is attached at the 3 position; 

Y is attached at the 4 position; and 
n is 2. 

Preferred aryl radicals include phenyl, 1-naphthyl, and 
2-naphthyl, optionally substituted with C x _ 4 alkyl, Cl 4 
alkoxy, halogen, -N0 2 , or trif lurormethyl . A more preferred 
aryl radical is phenyl, optionally substituted with Cl . 4 
alkyl, ci.4 alkoxy, halogen, -N0 2 , or trif lurormethyl a 
particularly preferred aryl radical is phenyl, optionally 
substituted at the para-position with methyl, ethyl n- 
propyl, n-butyl, methoxy, fluoro, chloro, bromo, or 
trif luoromethyl . 




A few compounds of this invention will be 
mentioned to assure the reader's comprehension. ^This 
invention includes both racemates, and individual 
20 enantiomers • 

4-(2-naphthylmethylsulfonyl)benzyl- N -ethoxycarbonyl- 
serine-carbonitrile; 

O- (2- (2- (2-naphthyl) -5-f luoro -4 -thiazolyl) propyl) -N- 
benzoxycabonyl- tyrosine, free acid; 

O- (3- (2- (2-flurorphenyl) ethylsulf inyDbenzyl) -n- 
benzoxycabonyl-serine, free acid; 

O- (2- (methyl-2-pyridylamino) ethyl) -N-benzoxycabonyl - 
tyrosine, free acid; 

O- (2- (2-benzoxazolylmethylamino)ethyl) -M- 
30 benzoxycabonyl- tyrosine, calcium salt; 

O- (4- (4- (methyl-2-pyridylamino) 

butylaminosulf onyl)benzyl) - N -benzoxycabonyl-serine, free 
acid; 



25 



35 



0-(4-(3-(2- 

benzoxazolylmethylamino)propylcarbonylamino)benzyl)- N - 
benzoxycabonyl -serine, lithium salt; 
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O- [2- ( 2-phenyl -5-methyl-4-oxazolyl ) ethyl J -n- 
benzyloxycarbonyl- tyrosine, free acid; 

O- f 2- (2-phenyl-4-oxazolyl) ethyl J -N-benzyloxycarbonyl- 
tyrosine, sodium salt; 

a-(3-[2-(4-(2 -naph thy 1 ) phenyl ) e thy lamino ] benzyl ) -N- 
benzyloxycarbonyl -glycine, potassium salt; 

O- (4- [4- (2- (2-furyl) -5-methyl-4- 
thiazolyl ) butylsulf oxyl J benzyl ) -N-benzy loxycarbonyl - serine , 



O- (3- [2- (5- (2-pyridyl) -2- 

naphthyl) ethylaminosulf onyljbenzyl) ) -N-benzyloxycarbonyl- 
serine, calcium acid; and 

O- {4- (3-phenyl-2-pyridylamino) butyl] -N-benzylcarbonyl- 
tyrosine, lithium salt. 



A series of Schemes is presented below to familiarize 
the reader with chemical reactions and intermediates in the 
synthesis of compounds of Formula I. All substituents 
previously defined have the same meanings in the Schemes 
20 below. The substituent -R- in the Schemes below represents 
a carboxyl-protecting group. The substituent -X" in the 
Schemes below represents leaving group, such as a halogen. 
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Schema 1 
COOR 



w COOH 

(I) 




(VI) (I) 



•a 



R 5 



(HI) (VII) 

As described below in Schemes 2-4, compounds of Formula 
(I) wherein R' is -COOH may be formed from compounds of 
Formula II by deprotecting the carboxyl group, following 
methods described in Greene and Wuts, Chapter 5, and then, 
optionally, forming another of the substituents of R5. 
Compounds of Formula I wherein R2 is other than hydrogen may 
be formed from compounds of Formula VI by adding the desired 
R 2 substituent at the nitrogen atom of the compound of 
Formula VI as described in Greene and Wuts. Chapter 7, or in 
Schemes 13 and 14 herein. Compounds of Formula I may also 
be formed by reacting a compound of Formula III with a 
compound of Formula VII, as elaborated in Schemes 5-9 



R 



Scheme 7, 



(ID 



R R 2 



(I) 

Compounds of Formula I wherein RS is -COOH may be 
derived from compounds of Formula II by deprotecting the 
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3-carboxylic acid group using methods described in Greene 
and Wuts , Chapter 5 . 

Scheme 3 

COOH 



CONHOH 




R2" "R3 W R2^R3 

Optionally, a compound of Formula I wherein R* is -CONH 2 , - 

A- 

CN, -CONHOH, or H may be formed from compounds of 
Formula I wherein R 5 is -COOH, or an ester of -COOH. A 
first step is to form the acyl halide of (I) by reacting (I) 
wherein rS is -COOH with thionyl chloride, phosphorus 
pentachloride, or phosphorus tribromide. Reaction of the 
acyl halide of (I) with hydroxylamine yields (I) wherein R* 
is -CONHOH (the hydroxamate) (March, Advanced Organic 
Chemistry, McGraw-Hill, New York, 1968, page 335) . 
Alternatively, where the -COOH is esterified, the ester may 
15 be treated with hydroxylamine hydrochloride and base, such 
as, potassium carbonate. Reaction of the acyl halide of (I) 
with ammonia, a primary amine, or secondary amine yields (I) 
wherein R* is -CONR^RlO. (sonntag, Chem. Rev. 52:258-294, 
1953) . 
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^R>-%> 



acetic anhydride 
and, e.g., p 2 o s 




NaN- 




tfT^tii DMF/(n-Bu) 3 SnN 3 r0 ^ Y 

Treatment of a compound of Formula I wherein r5 is - 
CONH 2 with an efficient dehydrating agent, such as P 2 0 5 , 
POCI3, or SOCI3, and. acetic anhydride will convert it to a 
compound of formula (I) wherein R 5 is -cn (Ugi, et al 
Angew. Chem. intern. Ed. Engl. 4:472-484, 1965; also, March 

pages 777-778) . A compound of Formula I wherein R 5 is 
N-N 

A -N 
N 

H is made from a compound of Formula I wherein r5 i s - 
CN by reacting it with sodium azide in a solvent such as 
dimethylformamide at about 140 degrees Centigrade together 
with a tin reagent, such as tri-n-butyl tin azide 
(Encyclopedia of Reagents for Organic Synthesis, ed. by L 
A. Paquette, J. H. Wiley & Sons, New York, 1995, vol 7 pp 
5035-5037). ' PP * 



R ^ 2 3 + z ^y V C00R _ ^s^Y V 00R 

(III) ^R^R2 ^R^R2 

(IV) 

Compounds of Formula II may be made by addition of a 
compound of Formula in to a compound of Formula IV 
Substituent Z 3 of (in, an d substituent 2 4 of (IV) are such 
that reaction of (III) and (iv, results in the formation of 
Y. Depending on the type of Y group sought, may be -OH 
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-S0 2 C1, -X (halogen). -NHR 9 . or -COC1 and Z* may b -OH. - 
SH, -NH2, or -SO2CI, for example. Scheme 5 shows th 
general reaction. Schemes 6-9 show the formation of 
specific Y groups. The table below shows the substituents 
Z 3 and Z 4 that might be selected for each group, Y. The 
particular selections of Z 3 and Z* are not meant to limit 
the groups that the skilled chemist might use to form Y of 
the compounds of Formula I. 



Y 


23 


Z< 


-0- 


-OH 


HO- 


-S- 


-X 


HS- 


-so- 


-X 


HS- 


-S02- 


-X 


HS- 


-NH- 


-X 


2 HN- 


-C0NR9- 


-cox 


HR 9 N- 


-S0 2 NR 9 - 


-S02C1 


2 HN- 


-NR 9 S0 2 - 


-NH 2 


C10 2 S- 



R°"%H 



Scheme g 




I 



R 3 ^ R 2 

Where Z 3 is -OH, and Z* is -OH, compounds of Formula II 
wherein Y is -O- are synthesized by a standard method, such 
as the Mitsunobu reaction (Synthesis, p. 1, 1981; Hughes, D. 
L., Organic Reactions 42:336, 1992; Bose. A. K. , et al.. J. 

Can. Chera. £2:2498, 1984), as further exemplified in Example 
1. 
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COOR 



COOR 



To obtam a Uuoether. wherein V of ,«) is -s-, 2 3 o£ 

11^ 1S ^ X U bal ° 9en> ^ 24 ° £ <IV) is - SH «•*<*. Page 
1171) The compound of Formula II wherein Y is -so- may be 

formed from the thioether by oxidation using one equivalent 
of hydrogen peroxide (March, page 887) . The compound of 
Formula II wherein V is -SO,- may be formed from the 
thioether by further oxidation using two equivalents of 
hydrogen peroxide, or using potassium permanganate, or other 
oxidxzxng agents (March, page 887). 



RO^NHR* +S02C1-{S 




COOR 



A compound of Formula (II) wherein Y is -MR*S0 2 - is 
formed by reaction of compound III wherein is -nhr*. and 
compound IV wherein Z< is -S0 2 C1 (March, page 374) 
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R 9 -X 



R°^ W ^COX 



0 
II 



R°— w-c—n4t- 



H 



(J. 



Q^^COOR 
I 



■ *r r 2 




COOR 



RO^X 



*~ R° — W 



COOR 



R^ R 2 



R^^sojd 



R 9 -X 



COOR 



P ^COOR 



II 



Where z3 is ^COX and Z* is -NH 2 , compound (II) wherein 
Y is -CONH-, is formed by amidation of an acid chloride 
(March, page 335). Reaction of (Hi) wherein Z* is -x with 
(IV) wherein Z« is -NH 2 , under conditions favorable for 
alkylation of the amine as described by March, page 331, 
results in the synthesis of (II) wherein Y is -NH-. a 
compound of Formula II wherein Y is -S0 2 NH- is formed by 
reaction between a compound of Formula III wherein Z* is - 
S0 2 C1 and a compound of Formula IV wherein Z 4 is -NHR 9 
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(March, page 374,. A compound of Formuia „ whereln y u 
S0 2NR5 - or -CONR*- may be subsequently formed using an 
aakyl halide <R»-x> (March, page 340) .- 



w - OH „ -, W . H2WR 9 



R u SO2CI 



ch—*., totntsky, "andbook of Heterocyclic 

Chemistry. Pergamon Press. 1985) c„m~,„ ^ « 
uV ,.„. „, . „ ' ""'i- Compounds of Formula III 

wherexn z „ -nhr.. .^d, or _ x My ^ ^ ^ ^ 

— ie. Z i. t nr e V 0 - for 

.. , a tosylate or mesylate followed by 

nucleophilic displacement with a substituted or 

c™' tUt 1 ^ Ha " is ° n - •• Harrison. 

Newark J71 ""^nterscience. 
New York. 1971, pp. 232 , Md 250-255,. where Z 3 is -SO,Cl 

the alcohol may be converted to a halide m », 
ufk^k t_ naia.de (March, p. 343) 

which on subsequent treatment with sodium bisulfite is 
converted to a sulfonic acirf , 

W K*™ o " • niC acid sodlum salt is. R. Sandler and 
W. Karo, Organic Functional Group Preparation* a * 
Press, New York, 1968 p 512 > P Preparatio **< Academic 
mi-AA K Trea tment of the sulfonic 

acid sodium salt with chlorosulfonic acid, for examol! *Z 
Produces the sulfonyl chloride (Sandler ^d K Iro ^ n 
^ere 2 3 is -x, the alcohol is treated with a halogen ac d 
or an inorganic acid halide (March, page 343). To T ake a 

compound of Formula III wherein Z 3 is -cox a , 7 

w QH * 1S C0X ' a compound of 

formula R 0 *^ K ^ . ^. . ,. 

may be oxidized to an acid (Harrison and 
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Harrison, pp. 26-30), from which the halide may be formed 
(Harrison and Harrison, pp. 18-22) . 



R°- COOH >■ R 2 - cho 



R°. 



v ^f=g-(CH 2 ) n . 3 -C00R 
< CH 2)n-3~COOR 



H- 



R°— (CH^^-COOR 



R°— (CH 2 ) a -OH 



R°-CH 2 0H 

I 

R°- CH 2 X 

I 

Y • 

R°-CH 2 CN 

I 
T 

R°-CH 2 COOH 

I 
f 

R°- CH 2 CH 2 OH 



for n>2 

Scheme 11 shows syntheses of various alcohols used as 
starting material in Scheme 10. Partial reduction of the 
acid, R0-COOH, to the aldehyde (Harrison and Harrison, pp 
132-137) followed by wittig condensation (March, pp. 845- 
854), olefin reduction (Harrison and Harrison, pp. 198-202) 
and further reduction to the alcohol (Harrison and Harrison, 
PP. 76-78), .with or without saponification, will produce R<>- 
(CH 2 ) n -0H, for n greater than 2. Pull reduction of the acid 
R0-COOH, will produce R<>-CH 2 -0H. The alcohol R0-CH 2 -OH may ' 
be homologated to R°-(CH 2 ) 2 -OH by standard methods, such as 
conversion to halide (March, p. 343), displacement with 
cyanide (Harrison and Harrison, pp. 468-470), hydrolysis of 
the resulting nitrile to a carboxylic acid (Harrison and 
Harrison, pp. 62-64) , and reduction of the acid to the 
alcohol (Harrison and Harrison, pp. 76-78) . 
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Where R° is R 4 or 



a 



, the 

intermediate of the form R°- (CH 2 ) n -OH may be synthesized 
following Cantello, et a]., j. Med . cW , 11: 3 977 . 3985 
1994. "~ ' 



5 Where 



o 



11 are followed starting with readily-available carboxylic 
acid, aldehyde, or alcohol derivatives of rO. 



Schema \2 

, - - .9 H 

R^-C-C-COOR ^R7~c-C-COOR 



O H 



H 



CI 



o 



. .. o 

Rfi-C-OH R 5 — 0-NH 2 



T 



R W R7 



R kx°\^ R 7 
» // 

COOR N COOH 



3J* w r r6 * 7 

V " V Li V 00011 

Scheme 12 demonstrates a method to form intermediate 
compounds of the form RO-COOH which are used in Scheme 11 
Where RO is oxazole the method of L. A. . Paquette, 
Principles of Modern Heterocyclic Chemistry, W. A 
Benjamin, 1968, page 191, may be followed. A substituted 
thiazole may be obtained using the same scheme, but 
substituting the corresponding thioamide, following 
Paquette, page 193.. The pyridyl intermediate of form R°- 
COOH may be prepared by the method of E. H. Rood, ed 



WO 98/00137 



PCTAJS97/11576 



Chemistry of Carbon 
1957, page 557. 
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, Vol. IV*. Elsevier Publ. Co., 




Scheme n 
C00R 



NR 2 R 3 




H 2 Nir 




«1 



NR 2 R 3 



10 



15 




NR*R" 



C10 2 




A compound of Formula IV, wherein Z 4 is -OH may be 
formed according to Scheme 15, below. The aromatic hydroxy 
group may be optionally transformed by known reactions to 
form other compounds of Formula IV, wherein Z 4 is -SH, -NH 3 , 
or -S0C1 2 . For example, the amine derivative is formed 
using 4-chloro-2-phenylquinazoline (Fieser and Fieser, ±, 
86) . The compound of Formula IV wherein Z 4 is -SH may be 
formed by treating a compound of Formula IV wherein Z 4 is 
-OH with dimethylthiocarbamyl halide in the presence of 
hydroxide ion at elevated temperature using Newman's method 
(Fieser and Fieser 1, 202) . A compound of Formula IV 
wherein Z 4 is -S0 3 is formed from a compound of Formula IV 
wherein Z 4 is -SH by oxidation. 
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X R- COOH 



Sshm 

*R- CH 2 OH 



X R~ CH 2 0C0C1 



X R- COCl 
NaN 3 

y 

X R-CH 2 QH ► iR-CHjX » ^-CHjSOjNa Hl-CHaSOjCl 

Reagents for attaching the substituent R2 may be 
prepared as shown in Scheme 14, or may be found in Greene 
and Wuts, Chapter 7. For example, where it is desired that 
R 2 be a an aryl Cl . 4 alkyloxycarbonyl group, the synthesis of 
Scheme 14 could start with the corresponding aryl c 0 - 3 alkyl 
acid. The acid could be reduced to the alcohol, and the 
alcohol reacted with phosgene and base, for example, to 
yield the corresponding oxycarbonyl chloride. 
Alternatively, the corresponding alcohol could serve as the 
starting point if it were available. 

An acyl halide or an aryl acyl halide may be used to 
form the compound of Formula I wherein R 2 is aryl Cl _ 4 acyl. 
The acyl halide is formed from the acid by standard methods 
such as reaction of the acid with thionyl chloride. 
Phosphorus pentachloride, or phosphorus tribromide! 

An isocyanate derivative may be used to form the 
compound of Formula I wherein R 2 is Cl _ 4 alkylaminocarbonyl , 
arylaminocarbonyl, or aryl Cl . 4 alkylaminocarbonyl . The 
isocyanate may be formed from the acid halide by reaction 
with sodium azide (Fieser and Eieser, 1, 1041) . 

A sulfonyl chloride reagent may be used to create the 
compound of Formula I wherein R 2 is aryl Cl . 4 alkylsulf onyl 
The sulfonyl chloride reagent may be formed from an acid by 
reducing the acid to an alcohol, and then following the 
sequence described in Scheme 14. 
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in Sch.eme 14, R i is a group such that reaction beCween 
a compound at the right side of Scheme 13 and the nitrogen 
atom to which the group R* is to be attached leaves a group 
defined as R2 attached to said nitrogen atom. The relation 
between the groups Rl, R 2, ^ the compound used fco 
derivatize the nitrogen atom are shown for some 



I R2 




» V 

Compound to Derivatize"*) 
Nitrogen. Atom 


1 benzyl oxycarbonyl 

phenyl c arbonyl 
1 benzylcarbonyl 

ethyl oxycarbonyl 
1 n-butylaminocarbonyl 
pheny lme thy 1 sul f ony 1 


phenyl 

phenyl 
benzyl 
ethyl 
n-butyl 
phenyl 


f^-a^-o-coci 

R*~C0C1 1 
R^—COCl 1 

R 1 -o-coci 

R*~N=C=0 1 
R 1 -CH 2 -S0 2 C1 
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O 

Wittig 

ur \^} " Homol °gation ^ H0 j^j" (CHa, PNg.H 

ho CT oh 



(CH2) - COOR 



-a - *t 



NR 2 R 3 
(IV) 



hcTV COOR 

NR*R J ^.^.^-^COOR 



NR2R3 



(IV) 

in Sch^rT ° f (IV) ' USed aS Startin ^ — 

in Scheme 13, wherexn Q is - (C H 2 ) p - may be synthesized from 

3- or 4-hydroxybenaldehyde using Wittig homologation {«7 
Chem. Soc. Perkin, 1:3099, 1979) either once, or 
successively depending on the value of p, and then forming 
the am.no aczd with protected carboxylic acid and amino 
groups from the resulting aldehyde as described in Organic 
Synthesis Coll., 1:21. ? 

The compound of Formula (IV) wherein Q is -CH 2 -o-CH 2 - 

^T! fr ° m 3 " ° r 4 - h ^°^zaldehyde by reducing the 
aldehyde, forming 3- or 4 -hydroxybenzylbromide from the 
alcohol, reacting the bromide with serine having its 
carboxyl and amino groups protected, and finally, removing 
the protecting groups. 

compounds of formula (IV) wherein Q is -CH 2 -o-CH 2 - and 
Y rs -0- may also be prepared as illustrated in Scheme 16 
below where H.A.A. is a hydroxy activating agent. R* is M 
activated hydroxy group, Pg is an „ center Mino ^ 
protecting group, and R is a carboxy protecting group 
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Scheme lfi 




(XII) 




CHO 



(XV) 




H . A . A . 



(VIII) 



COOR 



Pg 




R5 



(XX) (IV 1 ) 

For example, a hydroxy activating agent (H.A.A.) may be 
added to a compound of formula (XII) , dissolved or suspended 
in a suitable organic solvent, to form a compound of (XIII), 
wherein R* is an activated hydroxy group. Suitable organic ' 
solvents include, but are not limited to, chloroform, 1.2- 
dichloroe thane, diethyl ether, acetonitrile, ethyl acetate, 
l,3-dimethyl-2-imidazolidinone, tetrahydrofuran, 
dimethylformamide, toluene, chlorobenzene, 
dimethylsulf oxide, mixtures thereof, and the like. 
Methylene chloride is typically the preferred solvent. The 
choice of hydroxy activating agents is not critical but 
methanesulfonyl chloride is preferred, when a sulfonating 
or acylating hydroxy activating reagent is used, the 
reaction is preferably run in the presence of a suitable 
base. Suitable bases include, but are not limited to, 
carbonates, bicarbonates , and hydroxides (e.g. lithium, 
sodium, or potassium carbonate, bicarbonate, or hydroxide), 
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or txialkylamin... a. preferred base is triethylamine. 
The hydroxy activating ag at is typically employed in a 
molar excess. For example, a 1.1 to a 1.5 molar excess 

5 iTtsZ V ^ COmPOUDd ° f £0rnUla 1 iS USUa11 ^ «P^yed. 
A 1.25 molar excess is typically preferred. The base is 

also typrcally alloyed in a molar excess. For example, a 
1.2 to a 1.6 molar excess relative to the compound of 
formula I is generally employed. A 1.4 molar excess is 
typxcally preferred. The reaction is generally performed at 
10 a temperature from -50'C to anient temperature but is 
preferably performed at about S'C for from about 1 to 3 
hours . 



15 



20 



25 



Compounds of formula (XIII) may then be reacted with 
commercially-available 4-hydroxybenzaldehyde or 3- 
hydroxybenzaldehyde, compounds of formula (XIV) , in a 
suitable organic solvent in the presence of a suitable base, 



o orm a substituted hydroybenzaldehyde, a compound of 
formula (XV), as shown in Scheme 16. Suitable organic 
solvents include those mentioned as suitable organic 
solvents above, but dime thy Iformamide is preferred 
Sua table bases include those mentioned as suitable 'bases 
above but cesium carbonate is preferred. The compound of 
formula (XXII, and the base are typically employed in a 
slxght molar excess. For example, a 1.01 to a 1.25 molar 
excess relative to the hydroxybenz aldehyde compound, (XIV) 
xs usually employed. A l.l molar excess is typically 
Preferred. The reaction is generally performed at a 
temperature from ambient to about- *t 
fcho e «i . ^ • e reflu * temperature of 

the solvent but xs preferably performed at about 45'C for 
from about 5 to 12 hours. 

» 

„ A T * ldehyde noi «y «* «"-P°<»d of formula (XV , My be 
reduced to an alcohol moiety, as shown in Scheme 16. 
Methods for reducing aldehydes to their corresponding 
alcohols are found in Larock. Comprehensive Organic 
Transformations. VCH Publishers, Inc., New York, u y 198 o 
W. 527 Specifically, the substituted hydroxybenzaldehyde ' 
dissolved or suspended in a suitable organic solvent, i. 
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treated with a reducing agent, to form a compound of formula 
(VIII) . Suitable organic solvents includ those mentioned 
as suitable organic solvents above, in addition to lower 
alcohols. Isopropanol is usually a convenient and preferred 
solvent. Sodium borohydride is typically a convenient and 
preferred reducing agent. The reducing agent is typically 
employed in a molar excess but the magnitude of the excess 
will vary with the reducing agent employed. For example, 
when sodium borohydride is the reducing agent a 1.5 to a 3 
molar excess, relative to the compound of formula (XV) is 
generally employed. A 2 molar excess is typically 
preferred. The reaction is typically and preferably 
performed at ambient temperature for about 18 hours. 

A compound of formula (IX) may be prepared from a 
compound of formula (VTII) by activating the hydroxy group 
in the same manner as described above. The preferred 
solvent is methylene chloride and the preferred hydroxy 
activating reagent is phosphorous tribromide. The skilled 
artisan will recognize that when a halogenating reagent is 
the hydroxy activating agent, the presence of a base may be 
required, depending on the agent used. The reaction is 
preferably run at about 5°C when adding the halogenating 
reagent and then at ambient temperature for about 2 hours. 

Compounds of formula (XI) may be prepared from 
compounds of formula (IX) and a commercially-available amino 
and carboxy protected serine of formula (X) . For example, a 
solution of a compound of formula (IX) in an organic solvent 
may be added to an alkaline aqueous solution of a compound 
of formula (X) in the presence of a phase transfer catalyst. 
Suitable organic solvents include chloroform, 1,2- 
dichloroe thane, ethyl acetate, toluene, chlorobenzene, 
mixtures thereof, and the like. Methylene chloride is 
typically the preferred organic solvent. The choice of 
bases which make the aqueous phase alkaline is not critical 
but sodium hydroxide is preferred. The compound of formula 
(IX) is typically employed in a slight molar excess. For 
example, a 1.05 to a 1.25 molar excess relative to the 
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compound of formula (X) is usually employed. A 1.1 molar 
excess is typically preferred. Choice of phase transfer 
catalysts is not critical but tetrabutylammonium bromide is 
preferred. The reaction is generally performed at a 
5 temperature from ambient to the reflux temperature of the 
solvent and is preferably performed at about 40"c for from 
about 12 to 36 hours, typically 24 hours. For further 
illustration see e.g. Palmer, M.J. . et al, Synlett, 1994, 
171. For alternate methods for producing compounds of 
10 formula (XI) from compounds of formula (IX) and (x> see e g 
Cherney, R.j. ; Wang , l. , J. org. Chem. 61, 2544 (1996) 

Methods for removing trityl or phenyl fluorenyl amino 
protecting groups in compound (XI) may be found in T W 
Greene, "Protective Groups in Organic Synthesis', John Wiley 
L5 and Sons, New York, N.Y., 1981, pg S , 366-367 and the 
Examples section which follows. Methods for removing 
carboxy protecting groups without affecting amino protecting 
groups may be found in the Greene reference at 224-276 or in 
the Examples section which follows. The conversion of free 
0 carboxyl groups to other substituents is described above in 
Scheme 3. 

The compounds of the present invention can be 
administered in oral forms, such as, without limitation 
tablets, capsules, pills, powders, granules, elixirs 
tinctures, suspensions, syrups, and emulsions. They'may 
also be administered in parenteral forms, such as, without 
limitation, intravenous (bolus or infusion), 
intraperitoneal, subcutaneous, intramuscular, and the 
forms, well-known to those of ordinary skill in the 
Pharmaceutical arts. The compounds of the present invention 
can be administered in intranasal form via topical use of 
suitable intranasal vehicles, or via transdermal routes, 
using transdermal delivery systems well-known to those of 
ordinary skill in that art. 

The dosage regimen utilizing the compounds of the 
present invention is selected by one of ordinary skill in 
the medical or veterinary arts, in view of a variety of 
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factors, including, without limitation, the species age 
weight, sex, and medical condition of the recipient the' 
severity of the condition to be treated, the route of 
administration, the level of metabolic and excretory 
function of the recipient, the dosage form employed, the 
particular compound and salt thereof employed, and the like 

The compounds of the present invention are preferably 
formulated prior to administration together with one or more 
pharmaceutically-acceptable excipients. Excipients are 
inert substances such as, without limitation carriers 
diluents, flavoring agents, sweeteners, lubricants, 
solubilizers, suspending agents, binders, tablet 
disintegrating agents and encapsulating material 



15 



!0 



5 



invention is a pharmaceutical formulation comprising a 
compound of the invention and one or more pharmaceutically- 
acceptable excipients that are compatible with the other 
ingredients of the formulation and not deleterious to the 
recipient thereof. Pharmaceutical formulations of the 
invention are prepared by combining (e.g., mixing) a 
therapeutically effective amount of the compounds of the 
invention together with one or more pharmaceutically- 
acceptable excipients therefor, m making the compositions 
of the present invention, the active ingredient may be 
admixed with a diluent, or enclosed within a carrier, which 
may be m the form of a capsule, sachet, paper, or other ' 
container. The carrier may serve as a diluent, which it may 
be solid, semi-solid, or liquid material which acts as a 
vehicle, or can be in the form of tablets, pills, powders, 
lozenges, elixirs, suspensions, emulsions, solutions 
syrups, aerosols (as a solid or in a liquid medium), ' 
ointments, containing, f or example, up to 10% by weight of 
the active compound, soft and hard gelatin capsules 
suppositories, sterile injectable solutions and sterile 
packaged powders. 

For oral administration in the form of a tablet or 

capsule, the active ingredipnh v • j • ' 

"'greaient may be combined with an oral, 
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non-toxic, pharmaceutically-acceptable carrier, such as, 
without limitation, lactose, starch, sucrose, glucose, 
methyl cellulose, calcium carbonate, calcium phosphate, 
calcium sulfate, sodium carbonate, mannitol, sorbitol, and 
the like; together with, optionally, disintegrating agents, 
such as, without limitation, maize, starch, methyl 
cellulose, agar, bentonite, xanthan gum, alginic acid, and 
the like; and, optionally, binding agents, for example, 
without limitation, gelatin, acacia, natural sugars, beta- 
lactose, corn sweeteners, natural and synthetic gums, 
acacia, tragacanth, sodium alginate, carboxymethylcellulose 
polyethylene glycol, waxes, and the like; and, optionally, 
lubricating agents, for example, without limitation, 
magnesium stearate, sodium stearate, stearic acid, sodium 
oleate, sodium benzoate, sodium acetate, sodium chloride, 
talc, and the like. 

In powders, the carrier is a finely divided solid which 
is in admixture with the finely divided active ingredient. 
In tablets, the active ingredient is mixed with a carrier 
having the necessary binding properties in suitable 
proportions and compacted in the shape and size desired. 
The powders and tablets preferably contain from about 1 to 
about 99 weight percent of the active ingredient which is 
the novel composition of the instant invention. Suitable 
solid carriers are magnesium carbonate, magnesium stearate, 
talc, sugar, lactose, pectin, dextrin, starch, gelatin, 
tragacanth, methylcellulose, sodium carboxymethyl cellulose, 
low melting waxes, and cocoa butter. 

Sterile liquid formulations include suspensions, 

, syrups, and elixirs. The active ingredient can 
be dissolved or suspended in a pharmaceutical^ acceptable 
carrier, such as sterile water, sterile organic solvent, or 
a mixture of both sterile water and sterile organic solvent. 

The active ingredient can also be dissolved in a 
suitable organic solvent, for example, aqueous propylene 
glycol, other compositions can be made by dispersing the 
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10 



finely divided active inar*<H«*t*> i 

Preferably, the pharmaceutical formulation is in unit 
dosage form, a -unit do5age form . is ' » 

unit containing a unit dose, suitable J^^TT 
human subjects or other ma^u. A unit dosage £ 
a capsule or tablet, or a number of capsules or taWets I 

cZl Tl " 3 »-»tlty of the active 

compound of the present invention, calculate , ! 
desired therapeutic e ff ec t . in -^^^^^ 
Phannaceutically-acceptable excipients. Th e c^an" Jof 
active ingredient in a unit dose may be varied^ * 
from about o.i ^ — ... 7 * VarXed or ad 3 usted 



15 



20 



25 



30 



35 



from about 0.1 to about 1000 milliard ^ 

the particular treatment involved T n !°™ aCC ° rding to 
that it may be necessary * ™*' Xt ^ be appreciated 

y e necessary to make routine vari»n«„« - 
dosage denpnriin« _i_ variations to the 

age depending on the age and condition of the recipient 
The dosaoe will aicn , " e -recipient. 

The orll ro! t ! • °" ""«* ° f ad "-i««tion. 

of the ^t ZlllTV"^ °™ 1 
eff.*,-. ^ lnVentlon - when for the indicated 

effects, wrll range from about 0.01 „g per *g body weight 

r ^ k >•"<*>'+*> " about 50 mg /kg/ day. pref erab" frl 

abou^o r Y " 30 — — t preferably from 

dose or^he tlta I ZiT's *» » -i-U daily 

doses, two tnree ~ *" adraini "*"d in divided 

s» cwo, three, or more times per dav WW* 

v a transdermal forms, of course. ^stra^ Z " " 
continuous. 

Administration to a human is most Dreferr-rt ™. . 
to whom the compounds an* <=„ , . pre£erre(i - The human 

con, P°uoas and formulations of the present 
rnven tl on are administered has a disease or condition in 
whrch control blood glucose levels are not adeguatelv 
controlled without medical intervention, but IZlll the 
is endogenous insulin present in the human's Mold M 
insulin dpnon^^i. -a- , --uu.au s D1 °°a- Non- 

disease ^ • T < NIDDM > is * Tronic 

ease or condition characterized by the present ^ 

insulin in the blood, even at lev.i/ x 

even at levels above normal, but 
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resistanc or lack of sensitivity to insulin action at the 
tissues. The compounds and formulations of the present 
invention are also useful to treat acut or transient 
disorders in insulin sensitivity, such as sometimes occur 
following surgery, trauma, myocardial infarction, and the 
like. The compounds and formulations of the present 
invention are also useful for lowering serum triglyceride 
levels. Elevated triglyceride level, whether caused by 
genetic predisposition or by a high fat diet, is a risk 
factor for the development of heart disease, stroke, and 
circulatory system disorders and diseases. The physician of 
ordinary skill will know how to identify humans who will ' 
benefit from administration of the compounds and 
formulations of the present invention. 

The following formulation examples are illustrative 
only and are not intended to limit the scope of the 
invention in any way. 

FORMUIATTflfl | 

Hard gelatin capsules are prepared by mixing the 
following ingredients and filling the mixture, in 460 mg 
quantities, into hard gelatin capsules. 



Ingredient 

O- (2- (2-phenyl-4-oxazolyl ) ethoxyj - 

N-benzyloxycarbonyl-tyrosine, free 
acxd 

Starch, dried 
Magnesium stearate 



Total 



Quantity 

(mg/ capsule) 
250 



200 
10 




FQRMUT.ATTnfl 2 

A tablet containing 250 mg of the compound of the 
present invention is prepared by blending the components 
listed below and then compressing 665 mg of the blend into a 
tablet. 
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Ingredient 

O- [2- (2-phenyl-4-oxazolyl ) echoxy] - 

N-benzyloxycarbonyl- tyrosine, 
sodium salt 

Cellulose, microcrystalline 
Silicon Dioxide, fumed 
Stearic Acid 

Total 



Quantity 
(mg/ 



250 



400 
10 



665 



FORMTIT.^TIOTJ 1 

tablet containing 60 mg of the compound of 
present invention is prepared as follows: 




Ingredient 

o- [2- (2-phenyi-4-oxazolyl) ethoxy] - 
N-benzyloxycarbony 1 - tyros ine 
potassium salt 
Starch 

Cellulose, microcrystalline 

I^ inylp ^ r ° lidone ' 10% ' aqueous 
Sodium carboxymethyl starch 

Magnesium stearate 
Talc 



Quantity 
(mg/ tablet 
60 



45 
35 
4 

4.5 
0.5 
1 



150 



Total 

The active ingredient, starch, and cellulose are passed 
through a No. 45 mesh U.S. sieve and mixed thoroughly. The 
solution of polyvinylpyrrolidone is mixed with the resultant 
powders which are then passed through a No. 14 mesh U.S 
sieve. The granules so produced are dried at 50°C and 
passed through a No. 18 mesh U.S. sieve. The sodium 
carboxylmethyl starch, magnesium stearate, and talc 
previously passed though a No. 60 mesh U.S. sieve, are then 

I tllll th V ranUleS WMch ' aft - -e compressed on 

a tablet machine to yield tablets each weighing 150 mg 
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FORMULATTOKf 4 

Capsules containing 80 .rog of the 
present invention are made as follows 



Ingredient 



a- (3- [6- (2-phenyl-4- 
thiazolyl ) hexylsulf inyl Jbenzyl ) -N- 
benzyloxycarbonyl -glycine- 
carbonitrile, hydrochloride; 
Starch 

Cellulose, microcrystalline 
Magnesium stearate 



active compound of the 



Quantity 
(mg/capsule) 
80 



59 

59 
2 



T° tal 200 

The active ingredient, starch, cellulose, and magnesium 
stearate are blended, the blend is passed through a No. 45 
mesh U.S. sieve, and then hard gelatin capsules are filled 
with 200 mg of the blend. 



FORMUIATTOM 5 

Suppositories each containing 225 mg of active compound 
of t he present invention are made as follows: 

Quantity 
(mg/ 

— — ? suppos ito" 

O- [2- (5-butyl-2- (2-naphthyl) -4- 225 
oxazolyl ) ethoxyj -H-para- 

chlorobenzylcarbonyl-tyrosine 
Saturated fatty acid glycerides 



) 



Total 



2,000 
2,225 



■roe active compound is passed through' a No. 60 mesh 
U.S. sieve and suspended in the saturated fatty acid 
glycerides, previously melted using the minimum heat 
necessary. The mixture is then poured into a suppository 
mold of nominal 2 g capacity and allowed to cool. 
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FORMTTT.^T 

Suspensions each containing 50 mg o£ active co-pound of 
the present invention per 5 mL dose are made as follows: 



Ingredient 

O- (4- [2- (5-methyl-2- (2-furyl) -4 
oxazolyl ) ethoxy ] benzyl ) -N- 

phenylmethylsulfonyl-serine 
Sodium Carboxymethyl Cellulose 
Syrup 

Benzoic Acid Solution 
Flavor 
Color 

Purified Water to total volume: 
The active ingredient, starch, 



Quantity per 
dose 
50 mg 



50 mg 
1.25 mL 
0.10 mL 

q.v 



5 mL 

stparAt . 0 ... , _ ' ose ' ^ magnesium 

mesh o c ' ^ bleDd " PaSSed through a No. 45 

mesh U.S. sieve, and then hard gelatin capsules are filled 
with 200 mg of the blend. 



FORMTrc.ftTTflirc 7 

An intravenous formulation may be 



prepared as follows 



Ingredie nt 

?,~i^ [ ?r (2 r (2 ' 5 ' dimeth y 1 Phenyl)-4- 100 mg 
pyrxdyl) e thoxy] benzyl )-n- 

phenylmethylsul f onyl-glvcine- 
tetrazole, sodium salt 

Sterile, isotonic saline 100 o mT 

The compound of the present invention"™ SLsolved in 

the saline and administered intravenously at a rate o, 1 mL 

per minute to a subject in need thereof. 



An aerosol solution is prepared by mixing the active 
ingredient with ethanol and then with the propellant 22. 
cooled to and transferred to a filling device The 

reared amount is then fed to a stainless steel concainer 
aud diluted with the remainder of the propellant. Th e valve 
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units are finally fitted to the container. 

Ingredient Weight % 

0- (3- [4- (2-f luorophenyl) - 0 .25 

buty laminosul f onyl J benzyl -N- 
benzylcarbonyl- serine, free acid 
Ethanol 29.75 
Propellant 22 70.00 

Total 100.00 



EXftEPMiS 

Melting points were measured using a Thomas Hoover 
5 capillary instrument and are uncorrected. Ratios are on a 

* 

weight basis, except fluid mixtures for chromatography, 
which are on a volume basis. Temperatures are in degrees 
Celsius. Chromatography was performed on silica under low 
or medium pressure "flash " conditions as described by C. 

10 W.. Still, et al., J. Org. Chem. 41:2923 (1978). Thin Layer 
Chromatography (TLC) was performed on glass plates coated 
with silica gel, 240 microns, grade 2. 

Proton NMR spectra were obtained using a QE 300 at 
300.15 MHz and peak positions are reported as delta values 

15 relative to an internal TMS standard. 

The following abbreviations for common solvents, 
reagents and substituent groups are used throughout: 

h, hour(s) 

20 rt, room temperature (ca. 25°) 

mM, millimole(s) 

mL, millimeters 

MeOH , me thano 1 

EtOH, ethanol 
25 THF, tetrahydrofuran 

NaH, sodium hydride 

DEAD, diethyl azodicarboxylate 

DIAD, di-isopropyl azodicarboxylate 

I-HOBT-NH3, l-Hydroxybenzotriazole-Ammonia Complex 

30 EtOAc , ethyl acetate 

HOAc, acetic acid 
H2O, water 

H2O2, hydrogen peroxide 
Na2SC>4 # sodium sulfate (anhydrous) 
35 MgS04, magnesium sulfate (anhydrous) 

NaOH, sodium hydroxide 
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HC1, hydrochloric acid 
DCC, Dicyclohexyl carbodiimide 
DMF, Dimethyl formamide 
CH2CI2, dichloromethane 
5 CHCI3 , chloroform 

Cbz , benzyloxycarbonyl 
Bz , benzoyl 
Ac , acetyl 

10 2-(2-Phenyl-4-oxazolyl)ethanol 

To an ice-cooled suspension of 5.87 g (0.155 mol) of 
LiAlH 4 in 700 mL of Et 2 0 was added a solution of 35.53 g 
(0.154 mol) of ethyl 2-phenyl-4-oxazoleacetate in 300 mL of 
Et 2 0 over a 1.5 hour period. The temperature of the 
reaction during the addition was kept below 15<>c. After 
stirring for 2 hours at 25°C the reaction was decomposed by 
the addition of 15 mL of EtOAc and 33.5 mL of water. The 
mixture was filtered through anhydrous Na 2 S0 4 and 
concentrated in vacuo to leave 28.1 g of oil. Distillation 
of the crude oil gave 2- <2-phenyl-4-oxazolyl)ethanol (23.52 
g, 81%, b.p. 120-122^/0.05-0.06 mm) as an oil which 
solidified on standing. 
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Anal. Cal. for CuHuWfej C, 69.83; H.5.86; N, 7.40 

Found: C, 69.78; H, 5.90; N, 7.49 



:ion 2 



3 " t2 "i ( n"nJf eny ^f "o« aZOl Y 1) e^oxyjbenzaldehyde. 

10.00 g (81.89 mmoles) of 3-hydroxybenzaldehyde, 15.49 

g (81.89 mmoles) of 2- (2-phenyl-4-oxazolyl)ethanol, and 
21.48 g (81.89 mmoles) of triphenylphosphine were dried 
under vacuum and combined with 200 mL THF under N 2 . The 
mixture was treated with 16.12 mL (81.89 mmoles) of 
diisopropylazodicarboxylate added dropwise over 0.25 hr 
resulting in a mild exotherm. After stirring for 24 hr at 
ambient temperature, the crude reaction mixture was 
concentrated under reduced pressure to a viscous amber oil 
The oil was diluted in 300 mL EtOAc , washed with 2.5 N NaOH 
(3x200 mL), H 2 0 (2x300), and brine 300 mL. The combined 
organics were dried over MgS0 4 and concentrated under 
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reduced pressure again to a viscous amber oil. The reaction 
mixture was separated using silica gel column chromatography 
(6:1 Hex: EtOAc) from which the product was recovered and 
then recrystallized from iprOH to afford 15.10 g (63.10%.) 
5 of white crystalline solid, m.p. 51-53 »C. 

Anal: Cal. for C 18 Hi5N0 3 : C, 73.70; H, 5.15; N ,4.77. 

Found : C73.55; H ,5.07; N,4.53 
H'NMR <DMSO-d t ) :: 3.05 (t,2H); 4.37 (t,2H); 7.35 (m,lH); 
7.52 (m,6H); 7.98 (m.2H); 8.05 (s,lH); 9.99 ( s 1H) 
IR (Phase?) :1696.6, 1595.3 cm- . 
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Example 1 

O- [2- (2-Phenyl-4-oxazolyl) ethyl] -N-CBZ-L- tyrosine 
Part A. Esterification of CBZ-L-Tyrosine. 

CBZ-L-Tyrosine (18.9 g, 0.06 mol) (Aldrich) was added 
to 125 mL MeOH; the mixture was treated with 1 mL AcCl and 
stirred at RT for 24 h. The bulk of the MeOH was stripped, 
the residue dissolved in 200 mL EtOAc, and the solution 
washed successively with' saturated NaHC0 3 , H 2 0, and brine. 
The solution was dried with Na 2 S0 4 and evaporated to 19.4 g 
of a yellow oil, used directly in the next step. 



Part B 

A solution of 29.0 g (0.153 mol) of 2- (2-phenyl-4- 
oxazolyl Methanol , 29.1 g (0.088 Mol) of the ester from part 
A, 23.7 g (0.090 Mol) triphenyl phosphine and 350 mL THF was 

30 stirred under N 2 . DEAD (15. 7g, 0.090 Mol) was added drop- 
wise over 5 h under autogenous temperature (slight 
exotherm) . The reaction mixture was stirred at RT for 24 h, 
then treated with 0.5 mL of 30% H 2 0 2 . After stirring an 
additional 5 h, the mixture was concentrated in vacuo to a 

35 thick amber oil. The residue was taken up in 300 mL of 
EtOAc , the solution washed with H 2 0, then with brine, and 
finally dried with Na 2 S0 4 . Residual EtOAC was removed in 
vacuo, the residue dissolved in 200 mL of MeOH, and the 
solution treated with 100 mL of 5N NaOH. After stirring 
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overnight, the precipitate which had formed was removed by 
filtration. This recovered solid was CBZ-Tyrosine acid 
(14.7 g, 0.044 Mol) . The filtrate was concentrated in 
vacuo, the residue dissolved in 200 mL EtOAC and the 
5 solution washed with three 50-mL portions of H 2 0. The 

solution was reduced in volume to about 20 mL and applied to 
a 13cm diameter column of 1 Kg of Silica Gel 60. Elution 
was begun with 1:1 Hexane s : EtOAC ; 100% EtOAC eluted the 
impurities; final elution with 0.025% HOAc in EtOAC provided 
10 the product, which crystallized from MeOH to provide a semi- 
crystalline white solid (15.7 g, yield from 3 crops, 36.5% 
or 73 . 8% based on recovered CBZ-TyrOH) . 



15 



20 



!5 



mp. 105-111°C. 

Anal.: Cal. for C 2 8H26N 2 0 6 : C, 69.13; H.5.39; N, 5 76 

MS (FD) : m/e 487; °' 68 ' 87; »' ^ N ' 

IR (KBr) : 3329, 1725. 1703 cnr* 

7* iS° l V\ 3 '° 7 (t ' 2H0 ' 3 ' 12 (d ' 2H >' 4 -24 (t, 2H), 4 67 

2H), 7.35 (s, 5H), 7.46 (m, 3H) , 7.58 (s, 1H) , 8,02 (m. 2H) 



0-12- (2-Phenyl-4-oxazolyl) ethyl] -N-CBZ-L- tyrosine, sodium 



1.5 g(3.1 mM) of the free acid prepared in Example 
1 were added to 40 mL of H 2 0:MeOH (1:1). To this mixture 
was added drop-wise over 5 minutes 5 mL of an aqueous 
solution containing NaOH (0.185 g, 4.63 mM). The reaction 
mixture was stirred at ambient temperature for 15-20 
minutes . The organic phase was then removed under reduced 
pressure and the remaining aqueous layer was diluted with 
500 mL of EtOAc and washed with three 1 L portions of H 2 0. 
The remaining organic layer was washed with 300 mL of brine 
dried over NaS0 4 , and stripped to a sticky white solid under 
reduced pressure. Overnight vacuum drying provided 0.508g 
(1.00 mM, 32.5%) of the product. 
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mp 204-207° 

Cal for C 2 8H25N20 6 Na: C, 66.14; H, 4.95; N. 5.51. 

Found: C, 64.57; H, 5.22; N 5 GO 
I.R. (KBr) : 3426, 1701, 1610 cm-1 

HNMR(I»JSO-d6): 2 81 (m, IH) . 2.98 (t, 2H) . 3.07 (», i H ) , 
3.95 (m, IH) , 4.11 (t, 2H), 4.95 (o 2H> fi ftft iX ,«? n « R 

MS: (IEX) molecular ion 508.9 



Example g 

O- [2- (2-Phenyl-4-oxazolyl) ethylj -L-tyrosine. 
15 Method A 

5 g (10 mM) of the product described in Example 1 
was added to 125 mL of dry dichloromethane and stirred at 
ambient temperature. To this solution, iodotrimethylsilane 
(8.78 mL, 61.6 mM) was added drop-wise over 10 minutes. The 
resulting mixture was stirred for 24 hrs. The reaction was 
quenched by slow addition of 50 mL of dry MeOH and stirred 
for 2-4 hrs. The solvent was then removed under reduced 
pressure resulting in a dark amber oil which was diluted 
with 100 mL MeOH, treated with 15 mL 2.5N NaOH, and stirred 
25 for 16 hrs in order to saponify the methyl ester. The 

reaction mixture was then concentrated, diluted with 300 mL 
1:1 CHCl 3 :water, and acidified with 5N HCl to pH-5-7. A 
white precipitate formed in the organic layer and was 
collected by vacuum filtration, washed with hot MeOH, and 
30 dried under vacuum to provide the product as a fine white 
powder (3.30 g, 9.36 mM, 91%). 

mp 231-235 °C 

Cal for C20H20N2O4: C. 68.17; H, 5.72; N, 7.95. 

35 , Found: C, 68.37; H, 5.90; N, 8.07. 

I.R. (KBr): 1600 cm-1 

Method B 

A solution of 5.0 gm of the product of Example 1 
Part B in 100 mL THF was treated with 1.25 gm of 5% Pd/C 
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catalyst and hydrogenated at RT overnight. The catalyst was 
removed by filtration and the solid slurried successively 
with 100 mL 2N NaOH and 50 mL IN NaOH. The combined 
alkaline extracts were refiltered and the filtrate adjusted 
to pH 4-5 with HOAc. The mixture was refrigerated 24h and 
filtered to provide white powder (2.4 gin, 66%). 

mp 235-242 dec. 

Anal.: Cal for C20H20N2O4: C, 68.17; H, 5.72; N, 7.95. 

Found: C, 68.37; H, 5.90; N, 8.07. 



O- [2- (2-Phenyl-4-oxazolyl) ethyl] -N-BZ-L- tyrosine. 



5 g (14.19 mM) of the amino acid prepared in 
Example 4, Method A was combined with NaOH (2.83 mL, 
containing 70.9 mM) , 150 mL of H 2 0:dioxane (1:1), and 5 mg 
of phenolphthalein . The mixture was cooled to 0°C. 
Alternating drop-wise additions of benzoyl chloride (1.64 
mL, 14.2 mM) and NaOH (2.5N, about 0.6 mL, 1 eq) were made 
to maintain pH 9-10. The resulting mixture was stirred for 
6 h at 0°C and 16 h at ambient temperature. 

The reaction mixture was concentrated, acidified 
25 to pH 1 and extracted 2x with 200 mL EtOAc, washed with 200 
mL H20, 200 mL brine, dried over NaS04, and concentrated 
again to a white sticky foam. The mixture was 
recrystallized from hot CHCI3 providing white solid product 
(3.51 g, 54%) . 

30 

mp 165-169<>C . 

Anal.: Cal for C27H24N2O5: C, 71.04; H, 5.30; N. 6.14. 

to/ irra \ ,™ Pound: C, 70.85; H, 5.40; N, 5.88. 
I.R. (KBr) : 3278, 3061, 1712, 1645 cm'1 
35 HNMR(DMSO-d 6 ) : 2.98 (t, 2H) . 3.1 (m, 1H) , 3.15 (m, 1H) , 4.22 

25 ,Z^ 9 ? lm ' 2H) ' 8 * 02 (s ' 1H >« 8 - 67 <d, 1H) 
MS: (FD+) molecular ion 456.1 



« 
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O- [2- (2-Phenyl-4-oxazolyl) ethyl] -N-phenylacetyl-L- tyrosine 

5 The procedure of Example 4 was followed, using 

phenylacetyl chloride in place of benzoyl chloride, to 
afford the product as a white solid (84% yield). 

mp 146-151° 

Anal: Cal. for C 2 8H26N 2 0 5 : C, 71.48; H, 5.57; N. 5 95 

10 Found: C, 71.74; H, 5.63; N. 6 22 

IR(KBr): 3290, 1717, 1646 cur* 
MS(FD+) :m/e 471 

15 3» ^97 tl £[ « > ^ 7 ) 10 J d ' 2H) ' '-«-.Cm f 5H) , 7.54 (m. 
15 3H), 7.97 (m. 2H) , 8.04 (s, 1H) , 8.33 (d, 2H) , 12.69 (s, 1H) 



20 ?^o: (2 ' Phenyl " 4 " oxazolyl>eth y 1 l- N -4-methylben Z oyl-L- 



40 



The procedure of Example 4 was followed, using para- 
methyl benzoyl chloride in place of benzoyl chloride, to 
25 provide the product a white solid after purification by 
chromatography <52% yield) . 

mp 180-182° 

Anal. Cal. for C28H26O5N2: C, 71.48; H, 5.57; N, 5.95 

Found: C, 71.68; H, 5.70; N, 5 95 
30 IR(KBr) : 3300, 1721, 1642 cnr* 
MS(FD) : m/e 470 

NMR(DMSO-d 6 ) : 2.34 (s, 3H) , 2.97 (t, 2H) , 3.06 (m, 2H) , 4.21 

3Hi 1 4i tl lu's 1 5 ) Q , 6 ; 87 (d ' 2H) ' 7 ' 23 < m ' 5H), 7.52 (m, 
35 g 60 (bs, ( ?H) 2H, ' 7 * 97 <m ' 2H> ' 8 '° 2 (S ' 1H >< 8 ' 55 Cd. 2H , 



4- [2-(2-phenyl-4-oxazolyl) ethoxy]benzyl-N-CBZ-L- serine. 
Part A 



4-[2-(2-phenyl-4-oxazolyl)ethoxy]benzaldehyde was first 
prepared following the procedures of Preparation 2 herein, 
using para-hydroxybenzaldehyde instead of 3-hydroxybenzalde. 
45 The aldehyde was reduced to 4- [2- (2-phenyl-4- 
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oxazolyl ) ethoxy) benzyl alcohol following the procedures of 
Example 22, Part A. A solution of 30.9 gm (0.10 mol) of 4- 
[2- ( 2 -phenyl-4 -oxazolyl) ethoxy J benzyl alcohol in 30 mL 
CH 2 C1 2 was treated with 10 mL of PBr 3 and kept at ambient 
temperature for 2 h. The solution was treated cautiously 
with 20 mL of MeOH and evaporated in vacuo. The residue was 
dissolved in EtOAc, the solution washed in sequence with 
cold H 2 0, then 20% NaHC0 3 , then H 2 0, then brine, and finally 
dried over MgS0 4 . Removal of solvent in vacuo afforded the 
solid bromide (24.5 g, 60 mM) , used directly in Part B. 
Part B 

4.62 g (19.3 mM) of CBZ-L-Serine (Aldrich) as a 75 
mL DMF solution was cooled to -5°C, treated with 1.7 g (42. 
mM) of 60% NaH in mineral oil, and stirred for 2-2.5 h. 
15 8.3g (23 mM) of the bromide prepared in Part A was added to 
this mixture drop-wise over 0.5 hr as a 75 mL DMF solution 
via cannula. The resulting mixture was stirred for 5 hr at 
-5°C and was then allowed to warm slowly to ambient 
temperature, while stirring for 16 h. The solvent was then 
removed under reduced pressure and the residue was dissolved 
in 200 mL EtOAc, washed with 200 mL IN HCL, 2X with 200 mL 
H20, then with brine, and finally dried over MgS04. The 
filtered solution was concentrated and purified by column 
chromatography using EtOAc : MeOH (15:2) containing 1% AcOH, 
25 and then recrystallized from EtOAc, to yield a white solid 
product (1.5 g, 87%, based on recovered starting material, 
otherwise 7%) . 

mp 124-126 °C 
30 PC 499372 

Cal for C 2 9H28N20 7 : C, 67.43; H, 5.46; N, 5.42 
T , Pound: C, 68.58; H. 5.78; N. 5.22. 

I.R(KBr) : 3321, 3127, 1689, 1609 cm"* 

35 2'5f !? MS ?«f 6) i (t ; 2H) - 3 - 63 {m > 2H) ' 3 - 88 c». ih), 

td 2H)' 121 (k 2nV ? H U ?-°V?' 2H) ' 6 ' 72 < m ' ^), 6.91 

2H), ?!o5 £ IH) } ' 35 ^ 5H> ' 7 ' 53 (m ' 3H) ' 7 ' 98 
MS: (FD+) Molecular Ion 516.2 

40 
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O- [2- (2-Phenyl-4-oxazolyl) ethyl] -N-methyl-N-CBZ-L- tyrosine. 

To 2 g (4 mM) of the product of Example 4, Part B 
5 was added 30 mL of dry THF and 0.5 mL of 15-crown-5. The 
mixture was cooled to 0°C and 0.36 g of a 60% NaH/mineral 
oil dispersion was added (0.217 g/9.04 mM NaH) all at once 
and the resulting solution was stirred at 0°C. After 
approximately lh., methyl iodide (1.03 mL, 16.4 mM) was 

10 added drop-wise over 5 minutes, and the reaction .was allowed 
to warm to ambient temperature and stir for 6 h. Five mL 
(-1 eg.) of 2N HC1 was added, and the reaction mixture was 
reduced to a dark yellow oil under reduced pressure. The 
residue was diluted with 200 mL of EtOAc, washed with 200 mL 

15 of IN HC1, then with 200 mL brine, and finally dried over 
NaS04. The dry solution was stripped to a yellow oil and 
purified by column chromatography, using a gradient starting 
with Hex : EtOAc (3:1) and ending with HexrEtOAc (2.5:1) to 
give a clear oil (0.58 g, 37%). 

20 

Cal for C29H28N206: C, 69.59; H, 5.63; N, 5.60. 

Found: C, 69.66; H, 5.90; N, 5.43. 
I.R. (KBr): 3621, 1740, 1696 cm"* 

HNMR(DMSO-d 6 ) :2.70 (m,2H)< 3.00 (t, 2H) , 3.65 ,3.68 (ds, 
25 3H), 4.22 (t, 2H) , 4.84 (m, 1H) . 4.96 ,5.02 (dm, 2H) . 

6.85 (m, 2H), 7.06-7.35 (m, 7H) , 7.53 (m, 3H) , 7.97 (m, 2H) 
8.04 (s, 1H) 

MS: (FD+) Molecular ion 500 



Example q 

0- [2- (5-Methyl-2-phenyl-4-oxazolyl) ethyl] -N-CBZ-D.L- 
tyrosine. 

The procedure of Example 1, Part A was used to prepare 
2-(5-methyl-2-phenyl-4-oxazolyl)ethanol from ethyl 5-methyl 
2-phenyl-4-oxazoleacetate. 4- (2- (5-methyl-2-phenyl-4- 
oxazolyDethoxy] benzaldehyde was prepared following the 
procedures of Preparation 2, herein, using para- 
hydroxybenzaldehyde instead of 3 -hydr oxybenzaldehyde and 2- 
(5-methyl-2-phenyl-4-oxazolyl)ethanol instead of 2- (2- 



15 



20 



25 



30 



35 



WO 98/00137 PCT/US97/11576 

- 53 - 

phenyl-4-oxazolyl,ethanol. The aldehyde was reduced to 4 
[2- (5-methyl-2-phenyl-4-oxazolyl)ethoxy)benzyl alcohol 
following the procedures of Example 22, Part A. a solution 
of 3 gm (0.01M) of 4- [2- (5 -methyl -2 -phenyl -4- 
i oxazlyDethoxy] benzyl alcohol in 30 mL CH 2 C1 2 was treated 
wxth 1 mL of PBr 3 and kept at ambient temperature for 2 h 
The solution was treated cautiously with 2 mL of MeOH and' 
evaporated in vacuo. The residue was dissolved in EtOAc, 
the solution washed with cold H 2 0, then with 20% NaHC0 3 
then with H 2 0, then with brine, and finally dried over ' 
MgS0 4 . Removal of solvent in vacuo afforded the solid 
bromide (2 g, 6 mM, . The solid bromide was dissolved in 20 
mL THF and and the solution was added drop-wise to a 
solution prepared by the reaction of 0.42 g of 60% NaH/oil 
dispersion (10 mM NaH) , 1.6 gm (5.2 mM) of N-CBZ 
Dxethylaminomalonate hydrochloride and 30 mL of EtOH The 
subsequent reaction was allowed to proceed at "ambient 
temperature for 12h, during which time a precipitate had 
formed. TLC demonstrated the consumption of starting 
materials. The mixture was treated with 20 mL H 2 0 and NaOH 
d.l g>, stirred, and heated to reflux for Ih. The cooled 
mixture was acidified to p H 2, diluted with H 2 0 and 
extracted with EtOAc. The combined EtOAc extracts were 
washed with H 2 0, thwn with brine, and finally dried with 
MgS0 4 . Removal of solvent afforded a yellow taffy which 
crystallized from EtOAc /Hexane to provide the product as a 
white powder (0.78 g, 16% overall), 
rap 142-143°. 

Anal.: Cal. for C 29 H 28 N 2 0 : C, 69.59; H, 5.64; N. 5.60 
MS: m/e 500 POUnd ' °' 69 ' 86; H ' 5 - 67 ' "» 5.31 

SL ( ^ r,: 3374 ' 1730, 1646 on-1 

l£ { 5 DC " ) ; 2 \ 4 4 (S ' 3H) ' 3 '° Ct. 2H), 3.1 (d, 2H), 4 2 (t 
jHJ , 4.65 (m, 1H) - 5 1 /e ou\ c -» « 4 9 * < c# 

020). 6.9 d 2H 7.1 (d 5 ' I' 3 , (d ^ Ranges with 
2H) ( ' 2H) ' 7 - 2 ~ 7 -5 (m, 8H), 7.95 (m. 
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Example 10 

O- [2- (2-Ph nyl-4-oxazolyl) ethyl] -N-CBZ-L- tyrosine 
carboxamide . 

5 

2 g (4.11 mmoles) of the product of Example 1 was added 
to 30 mL of dry DMF and cooled to 0°C. 0.933 g (4.52 
mmoles) of solid DCC were added all at once to the cold 
reaction which was stirred for another 15 minutes at 0°C. 

10 Finally, 0.688 g (4.52 mmoles) of HOBT • NH3 was added and the 
reaction mixture was allowed to stir at 0°C for 1' h, and 
then at ambient temperature for 2 h. The solution was 
concentrated, diluted with 300 mL H2O, extracted 3X with 200 
mL EtOAc, washed with 300 mL brine, and finally dried over 

15 NaS04. The extracts were filtered and concentrated to small 
volume and chilled to -10°C for 16 h. and the precipitate 
formed was collected and dried to provide a white solid 
product (1.4 g, 70%). 

20 mp 180-181°C; 

Cal for C28H27N3O5: C 69.27; H, 5.61; N, 8.55. 

Found: C, 69.41; H, 5.41; N, 8.64. 
I.R.(KBr): 3424, 3312, 3198, 1658 cm" 1 

HNMR(CDC1 3 ): 2.95 (m, 2H) . 3.10 (t, 2H) , 4.27 (t, 2H) , 4.37 
25 (m, 1H), 5.10 (s, 2H) , 5.30 (bs, 2H) , 5.62 (bs, 1H) , 6.86 
(d, 2H), 7.14 (d, 2H), 7.33 (m, 5H) , 7.45 (m, 3H) , 7.58 (s, 
1H), 8.03 (m, 2H) 
MS: (FD) molecular ion 485 

30 

Example 11 

O- [2- (2-Phenyl-4-oxazolyl) ethyl J -N-CBZ-L-tyrosine hydroxamic 
acid. 

35 

Four grams (7.77 mM) of the product of Example 1 
and 5.40 g (77.7 mM) of hydroxylamine hydrochloride were 
dissolved in 100 mL MeOH and treated with an aqueous 
solution of potassium carbonate (50 mL, 116.6 mM, 16.11 g) . 
40 The resulting mixture was stirred at ambient temperature for 
3 h. The solvent was then removed under reduced pressure at 
-35°C. The remaining solid was triturated 3x with 75 mL 
H20, filtered, dried, dissolved in 2Q mL of hot DMF and 
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diluted with -100 mL diethyl ether. A white powdery product 
was recovered from the chilled solution (1.5 g, 33%). 

mp 198-199°C; 
5 Cal for C28H27N3O6: C, 67.05; H, 5.43; N, 8 38 

Found: C, 66.85; H, 5.53; N, 8.28. 
I.R.(KBr): 3290, 3213, 1690 cm' 1 

HNMR(DMSO-d 6 ): 2.65-2.85 (m. 2H) , 3.00 (t, 2H) , 4 05 (m 
MS: (FD) molecular ion 501 



15 



20 



0-I2-(2-Phenyl-4-oxa2olyl) e thyl]-N-phenoxyacetyl-L-tyrosine. 

The procedure of Example 4 was followed, using 
phenoxyacetyl chloride in place of benzoyl chloride, to 
provide the product as a white solid (84% yield) . 

mp 94-97° 

Anal. Cal. for C 2 8H26N 2 0 6 : C, 69.12; H, 5.39; N, 5.76 

Found: C, 68.88; H. 5.39- n' 5 k« 
IR(KBr): 1713, 1664 cnr* * ' 66 

25 MS(FD+) : m/e 487 

^ { 2Hf°1 S 93 7 H i; V/ 4 U ' 2H> ' 4 - 46 (S < 2 «>' 

3H> 7 97 tl iS; V 'ns 1 , (d ' 2H) ' 7 * 25 2H) , 7.54 (m. 

3H), 7.97 (m, 2H), 8.04 (s, 1H) , 8.19 (d, 2H) , 12.84 (s, IH) 



5 



?yrosin; Phenyl " 4 "° Xa2 ° lyl) ethylJ "N^-chlorobenzoyl-L- 

The procedure of Example 4 was followed, using 4- 
chlorobenzoyl chloride in place of benzoyl chloride,' to 
provide the product as a white solid (95% yield) . 

3 mp 158-161° 

Anal. Cal. for C29H23CIN2O5: C, 66.06; H, 4.72; N, 5.71. 

Found: C, 65.79; H. 4 66- M <; 00 
IR(KBr) : 3294, 1729. 1661 cm"! ' ' 88 - 

MS (FD) : m/e 491 

i NMR(DMSO-d 6 /CDCl 3 ):3.07 (t. 2H) , 3.17 (dd. IH) 4 25 (t 
2H), 4.91 (m, IH), 6.84 (d 2H) 7 n \ m \J\ n A 1 ' 
7-71 (d, 2H), 8.04 (m, 2H) 7 ' 13 (m ' 3H) ' 7 * 59 (s ' lH > < 
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O- [ 2 - {2-Phenyl-4 -oxazolyl ) ethyl ) -N-phenylmethylsulf onyl-L- 
tyrosme. 

The procedure of Example 4 was followed, using 
phenylmethyl sulfonyl chloride in place of benzoyl chloride, 
to provide the product as a white solid (74% yield) . 

mp 141-143° 

Anal. Cal. for C27H26N2O6S: C, 64.02; H, 5.17; N,- 5.53. 

Found: C, 64.00; H, 5.09, N, 5.31. 

IR(KBr) : 1701 cnr* 
MS(FD+) : m/e 507 

NMR(DMSO-d 6 ): 2.74 (dd, 1H) , 2.93 (dd, 1H) , 2,98 (t, 2H) . 
^, 0 -;- 13 3H) 4.25 (t, 2H), 6.91 (d, 2H) , 7.16 (m, 4H) , 

?; ^p 7 -^ 1 ( ^ 3H) - 7 - 60 (d - 1H) ' 7 - 95 i™> 2h>, 8.06 

(S, 1H) , 12.78 (bs, 1H) . 

Example IS 

O- [2- (1-Naphthyl) ethyl J -N-CBZ-L- tyrosine. 

The procedure of Example 1, Part C was followed, 
using 2- (l-naphthyl)etbanol in place of 2- (2-phenyl-4- 
oxazolyUethanol, to provide the a white solid product after 
purification by column chromatography (13% yield) . 

mp 80-83° 

Anal. Cal. for C29H27NO5. C, 74.18; H, 5.80; N, 2.98. 

Found: C, 73.94; H, 5.71; N, 2.88. 
IR(KBr) : 3319, 1698 cnr* 
MS(FD) : m/e 470 

NMR(CDC1 3 ): 3.08 (m, 2H) , 3.55 (t, 2H) , 4.13 (m, 1H) , 4.23 

»i ^^n 5 ; 50 IS?' n H \k 5 ' 19 (d ' 1H) ' 6 ' 78 (d ' 2H >' 7 - 03 (d, 
H ' - 30 'f' 5H) 7.40 (m, 2H) , 7.49 (m, 2H) , 7.76 (m, 1H) , 
7.86 (m, 1H), 8.08 (m, 1H) . 



O- [2- ( 2 -Phenyl-4 -oxazolyl ) ethyl] -N- (4- 
bromobenzyloxycarbonyl ) -L- tyrosine . 

Part A 

(4-Bromobenzyl)-(4-nitrophenyl) carbonate was 
pr pared by the methods of Letsinger, R. L. and Ogilvie, K 
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K.; J". Org. Chem. (1967), 32, 296, or that of Kugel, C 
Lellouche, J. -P., and Beaucourt, J. -P., Tetrahedron Lett 
(1989), 30, 4947. 

To an anhydrous dichloromethane (200 mL) solution 
of 4-nitrophenyl chlorof ormate (9.02 g, 45 mmole) under 



*- - — ^ t uuu^xey under* 

nitrogen at 5°c was added drop-wise a dichloromethane (100 
mL) solution of 4-bromobenzyl alcohol (8.79 g, 47 mmole 



20 9 Hz) 



1.04 eg) and pyridine (7.3 mL, 90 mmole, 2 eg). After 1 
hour, the reaction was allowed to warm to room temperature. 
10 After 2 hours, TLC with dichloromethane rhexane (4:1) showed 
no starting alcohol. The dichloromethane was washed with IN 
HC1 (3 x 100 mL), brine (2 x 150 mL) , dried (MgS0 4 ), 
filtered, and evaporated in vacuo to give 15.7 g of a white 
solxd. Triturated i n ether/hexane, filtered and dried to 
15 give 13.29 g (84%) of product. 

mp: 121-123°C 

UH^/^H'kz.-V'y^H 5 ^ V 2 „ (2H \ d - 7.37 
9 Hz) {2K ' d ' J " 8 8 - 27 (2H, d, J" = 

™\c*Ti 3 ;.. 3 5 us: Sir™ (PD - Meom 351 ' 353 

EA: 

>5 Anal. Calcd for C 14 H 10 BrNO5: C, 47.75; H, 2.86; N, 3.98 

Found: C, 48.00; H, 2.97; N, 4.11. 

Part B 

To an anhydrous DMF (170 mL) suspension of o-[2- 
<2-phenyl-4-oxazolyl)ethyl-L-tyrosine (previously described. 
0 in Example 4, Method A) (4.93 g, 14 mmole) under nitrogen 
was added cesium carbonate (18.25 g, 56 mmole, 4 eq) . After 
cooling to 5 oc. the mixture was treated with 4-bromobenzyl 
4-mtrophenylcarbonate (4.93 g, 14 mmole, 1 eq) . After 10 
minutes, the ice bath was removed and the reaction stirred 
5 for 1.5 hours. The reaction was cooled to 5<>c, iodomethane 
(2.1 mL, 34 mmole, 2.4 eq) was added and the reaction was 
allowed to warm to room temperature over 16 hours. The 
mixture was poured into water/EtOAC (500 mL/500 mL) The 
. layers were separated and the aqueous layer was mixed with 
brine and extracted with EtOAc (4 x 250 mL) . The combined • 



20 



WO 98/00137 PCT/US97/ 11576 

- 58 - 

EtOAc portions were washed with IN HC1 (250 mL) , dried 
(MgS0 4 ), filtered and evaporated in vacuo to provide 12.14 g 
of an orange oil. The oil was purified on a Waters Prep 
2000LC liquid chromatograph using a gradient of hexane:EtOAc 
5 (9:1) to hexane-.EtOAc (1:1) to provide 3.7 g (53%) of a 
yellow oil. NMR and FD indicate contamination with N- 
methylated material. 
EA: 

Anal. Calcd for C 29 H 27 BrN 2 0 6 : C, 60.11; H, 4.70; N, 4.83 
■ l H NMR (CDCI3) : 53 . 09 ^)^7^ J 

7 19 tol A r d 'oZ 7 8 ; 5 H2); 6 ' 99 < 2H ' d, J = 8.5 Hz)- 
15 m) ( ' d J = 8 HZ); 7 ' 45 {5H ' »>' 7 ' 57 «H. S>; 8 02 <2H, 

MS: MW = 579.45, observed (FD, MeOH) 578, 580 
second set at 590,592 for +Me 

To a MeOH (200 mL) suspension of the above product 
(3.7 g, 6.4 mmole) cooled to 5°C was added IN NaOH (7.7 mL, 
1.2 eq). The mixture was allowed to come slowly to room 
temperature with stirring for 24 hours. TLC using hexane:! 
EtOAc (1:1) showed starting material still present. More IN 
NaOH (1.3 mL, 0.2 eq) was added and stirring was continued 
25 for 18 hours. A majority of the MeOH was removed in vacuo 
and the resulting residue partitioned between IN HCl/EtOAc 
(100 mL/250 mL) . The layers were separated and the aqueous 
was washed with EtOAc (2 x 100 mL) . The combined EtOAc 
portions were washed with brine (2 x 250 mL) , dried (Mg 
S0 4 ), filtered and evaporated in vacuo to provide 3.7 g. 
Recrystallized from MeOH to provide 1.76 g. Recrystallized 
again from EtOAc/hexane to provide 1.20 g (33 %). 

mp: 173-176°C. 
EA: 

Anal. Calcd for C 2 8H25BrN 2 0 6 : C, 59.48; H, 4.46; N, 4.95. 

Found: C, 59.75; H, 4.62; N,' 5.05.' 

^ 2 ^ 0 >^.«2-71 (1H m); 2 .96 (3H, m) ; 4.08 (1H, m, ; 

40 f2H 'r 'flVa 6 ; 5 n Z A 4 * 90 (2H ' s > * 5 - 03 <2H, s) ; 6.83 

«U (2H, d, J s 8.5 Hz); 7.12 (2H, d. J = 8 5 Hzl • 7 ic 10Z * 

i" q S; }, m 7 - 47 <5H ' m); 7 ' 62 (NH» d, «7 = 8 HzJ' 7 92 H ' (2 h' 
m); 8.00 (1H, s) ; 12.73 (OH, bs) ( ' 

MS: MW = 565.42, observed (fd, MeOH) 564, 566 
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IR(KBr): 1694, 1738, 3322 



Example T7 

O- [ 2 - ( 2 -Phenyl - 4 -oxazolyl ) ethyl ) -N- ( 4 - 

trif luoromethylbenzyloxycarbonyl ) -L-Tyrosine . 



Part A. Preparation of (4-Trifluoromethylbenzyl) - (4- 
10 nitrophenyl) Carbonate. 

In a manner similar to Example 17, Part A, 4- 
nitrophenyl chloroformate {10.08 g, 50 mmole) was treated 
with 4- (trif luoromethyl) benzyl alcohol (7.2 mL, 52.5 mmole, 
15 1.05 eq) and pyridine {8.1 mL, 100 mmole, 2 eq) . 

Trituration in ether provided 11.87 g (70%) of a white 
solid. 



mp: 95.5-96. 5°C 
EA: 



Anal. Calcd for Ci 5 Hi 0 P3NO 5 : C, 52.80; H, 2.95; N, 4.11. 

Found: C, 52.94; H. 2 94* N d 90 
£NKR (CDCI3) : 55.35 (2H, s)'; 7.39 '<2H, d, J « 9 Hz) ;* 7.57 

<S Hz) J= H2>; 7,68 (2H ' d ' J = 8 HZ); 8 ' 28 WHTd. J. 

25 MS: MW = 341.24, observed (FD, MeOH) 341 
IR(CHC1 3 ): 1530, 1768 

Part B 

To an anhydrous DMF (150 mL) suspension of 0-[2- 
30 (2-phenyl-4-oxazolyl)ethyl-L-tyrosine (previously described 
in Example 4, Method B) (3.14 g, 8.4 mmole) under nitrogen 
was added cesium carbonate (10.95 g. 33.6 mmole, 4 eq) . 
After cooling to 5°C the mixture was treated with 4- 
( trif luoromethyl) benzyl 4-nitrophenylcarbonate (3.44 g, 10.1 
35 mmole, 1.2 eq) . After 10 minutes the ice bath was removed 
and the reaction stirred for 24 hours. Some of the DMF was 
removed in vacuo and the remainder was poured into IN HC1 
(500 mL) . Washed with EtOAc (4 x 200 mL) . The combined 
EtOAc portions were washed with brine (2 x 200 mL) , dried 
40 (MgS0 4 ). filtered, and evaporated in vacuo to provide 9.8 g 
of a brown oil. The oil was purified on a Waters Prep 
2000LC liquid chromatograph using a gradient of hexane: EtOAc 
(9:1) to EtOAc over 10 minutes. 100% EtOAc was run for 5 
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minutes, and then a further gradient to EtOActM OH/2%AcOH 
(95:5) was run over 10 minutes to provide 2.27 g. 

Recrystallization from EtOAc/hexane provided 1.65 g (35%) of 
a white solid. 

mp: 177-180. 5°C. 
EA: 

Anal. Calcd for C29H25F3N2O6 : C, 62.81; H, 4.54; N, 5.05. 

Pound: C, 63.09; H, 4.65; N, 5.22. 
*H NMR (d 6 -DMSO): 52.72 (1H, m) ; 2.95 (3H, m) ; 4.09 (1H 

Vk t\ 9 i 2 ^ Vifl 6 v 5 5 '? 3 (2H ' s); 6 - 84 (2H < d > J = 

0.5 Hz); 7.13 (2H, d, J s 8.5 Hz); 

7.40 (2H, d, J* 8 Hz); 7.47 (3H, m) ; 7.65 (2H. d, J = 8 
Hz) ; 

15 ]oH 9 bsT' d ' t7= 8 ' 5 H2); 7 ' 92 f 2H ' m); 8.00 (1H, s) ; 12.74 

MS: MW .* 554.52, observed (FD, MeOH) 554 
IR(CHC1 3 ): 1513, 1722. 3430 

20 



O- [ 2 - ( 2 - Phenyl - 4 - oxaz olyl ) e thy 1 ] -N- (4 
methoxybenzyloxycarbonyl) -L- tyrosine. 



25 Part A 



In a manner similar to Example 17, Part A 4- 
nitrophenyl chloroformate (10.08 g, 50 mmole) was treated 
with 4-methoxybenzyl alcohol (6.6 mL, 52.5 mmole, 1.05 eq) 
and pyridine (8.1 mL, 100 mmole, 2 eq) . Trituration in 
ether /hexane provided 13.83 g (91%) of a white solid. 



mp: 106-107°C. 

EA: Anal. Calcd for Ci 5 H 13 N0 6 : C, 59.41; H, 4.32; N, 4.62. 
35 , Found: C, 59.70; H. 4.42: N 4 71 

1H NMR (CDCI3) : 63.83 (3H, s) ; 5.24 (2H.' s) ; 6 .93 |2H d J 

o J; 5 ,? 2 ^ 7 ' 37 (2H ' d ' J ' 9 H2 >- 7 ' 3 9 (2H, d, J= 8.5 Hz); 
8.27 (2H, d, J" = 9 Hz) 

MS: MW = 303.27, observed (FD, MeOH) 303 

40 

Part B* 

An anhydrous DMF (170 mL) suspension of 0-(2-(2- 
phenyl-4-oxazolyl)ethyl-L- tyrosine (previously described in 
Example 4, Method A) (4.93 g, 14 mmole) under nitrogen was 
45 treated with cesium carbonate (13.68 g, 42 mmole, 3 eq) and 
4-methoxybenzyl 4-nitrophenylcarbonate (4.25 g, 14 mmole, 1 
eq) in a manner similar to Example B and provided 14.57 g of 
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an orange oil. The oil was purified on a Waters Prep 2000LC 
liquid chromatograph to provide 3.60 g of an oily, yellow 
solid. Recrystalli ration from CH 2 Cl 2 /hexane provided 1.03 g" 
(15%) of a white solid. 

5 mp: 132. 5-135. 5°C. 

EA: Anal. Calcd for C29H28N2O7: C, 67.43; H, 5.46; N. 5 42 

Found: C, 67.74; H, 5.54; N. 5 31 
1HNMR (d 6 -DMSO): 82.71 (1H, m) ; 2.95 (3H, m> ; 3.68 (3H 
s); 4.06 (1H, m); 4:19 (2H, t, J" = 6 5 Hz) • 4 «i ,i i' 

Hz); 7.47 (4H, m) ; 7.92 (2H, m> ; 7.99 <1H, s) ; 12.70 (OH, 



.5 



MS: MW = 516.55, observed (FD, MeOH) 517 
IR(CHC1 3 ): 1514, 1717, 2962, 3432 

Exarnnlt* \} 

O- [2- (2-Phenyl-4-oxazolyl) ethyl] -N- (4-n- 
Butylbenzyloxycarbonyl ) -»L- tyrosine . 

Part A 

In a manner similar to Example 17, Part A 4- 
nitrophenyl chloroformate (10.08 g, 50 mmole) was treated 
with 4-butylbenzyl alcohol (9 mL, 52.5 mmole, 1.05 eq) and 
pyridine (8.1 mL, 100 mmole, 2 eq) . Evaporation in vacuo 
provided 15.57 g (95%) of a light yellow oil. 

EA: Anal. Calcd for Ci 8 H 19 N0 5 : C, 65.64; H, 5.82; N, 4 25 

*H NMR (CDCI3) : 00.93 (3H, 0 T d: ^ . C 7 Hz^'l UH ' JS'. \ \\' 
i'Sz)"^ ?6 6 ^ 2H A J r 8 0 H2,/ 5 ' 27 (2H < s)V 3 7 8 2 ( 2 2! \2H m,; d, 1 > 6 = 

"fL-i? = 329.36, observed (FD, MeOH) 329 
1R(CHC1 3 ): 1529, 1766, 2933, 2961 

Part B 

An anhydrous DMF (170 mL) suspension of 0-[2-(2- 
phenyl-4-oxazolyl)ethyl-L- tyrosine (previously described in 
Example 4, Method B, used as the HC1 salt) (4.99 g, 12.8 
mmole) under nitrogen was treated with cesium carbonate 
(14.52 g, 45 mmole, 3.5 eq) and 4-butylbenzyl 4- 
nitrophenylcarbonate (4.82 g, 14. 1 mmole, 1.1 eq) in a 
manner similar to Example B and provided 10.55 g of a brown 
oil. The brown oil was purified on Waters Prep 2000LC 
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liquid chromatograph to provide 2.28 g solid. 
Recrystallization from ether /hexan and drying provided 1.33 
g (19%) of a yellow solid. 

mp: 86-89°C. 

EA: Anal. Calcd for C32H34N2O6: C. 70.83; H, 6.32; N, 5.16. 

Found: C, 70.58; H, 6.42; N, 5.40. 

' IH NMR (d 6 -DMSO) : 80.82 (3H. t, J = 7 Hz); 1.21 (2H, m) ; 

«i S*\tL ?;S 9 (2H ' tr J= 7 - 5 H2); 2 - 70 (1H « *>; 2.96 

UH ? i)f'l2!68 7 i0H,^) J= 8 * 5 H2>; 7 ' 92 (2H ' »' ^ 
^licH^r: 5 ^"; im e r V 2 e 9 d 61 (FD 34 3 M 2 e ° H) 



t~rosi 2 " Phenyl "" 4 " OXaZ ° lyl> ethy11 " N " (N ' - Ben2 y lca rbamoyl) -L- 



The method described in Arrieta, A. and Palomo, 
C, Synthesis (1982) 1050 was followed to prepare 0-[2-(2- 
Phenyl-4-oxazolyl) ethyl] -N- (N« -Benzyl) carbamoyl-L- tyrosine . 
To a partial THF (100 mL) solution of O- [2- (2-phenyl-4- 
oxazolyl) ethyl -L- tyrosine (previously described in Example 
4, Method B, used as the HC1 salt) (3.89 g. 10 mmole) under 
nitrogen was added 1,1,1.3,3,3-hexamethyldisilazane (2.11 
mL. 10 mmole, 1 eq) and stirred for 30 minutes. 
Benzylisocyanate (1.24 mL, 10 mmole, 1 eq) was added, and 
stirred for 16 hours. The volume of THF was reduced in half 
and water/EtOAc (100 mL/500 mL) was added to precipitate out 
an insoluble solid. The biphasic mixture was filtered and 
dried under vacuum to provide 1.84 g of a tan solid. 
Recrystallization from MeOH provided 1.28 g (26%) of 
product. 

mp: 196.5-198°C. 
EA: 

Anal. Calcd for C28H27N3O5: c, 69.26; H, 5.60; N, 8.65. 

Found: C, 69.00; H, 5.69; N, 8.90. 
IH NMR (d 6 -DMSO): 52.75 (IH, m) ; 2.88-2.98 (3H, m) ; 4 12 

6.08 (NH, d, J = 8 Hz); 6.50 (NH, t, J = 6 Hz); 6.83 (2H, d, 
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J s 8 Hz) ; 7.04 (2H, d, J = 8 Hzl- 7 IS no 

-)« 7-48 OH. „, ,.„'«», ^; 2 8 :00-tL. ( 1i.. m U. 5 Vto^ H bs, 
MS: MW = 485.54, observed (FD, MeOH) 485 
IR(KBr): 1555, 1636, 1737, 3276, 3375 



10 



20 



25 



a- (3- [2- <2-phenyl-4-oxazolyl) ethoxyj benzyl) -N-CB2 glycine 

15 23S ti0a ° f 3 " t 2 - ^-phenyl-4-oxazolyl, ethoxy] benzyl 

14.0 g (47.9 mM) of 3- f2- (2-phenyl-4- 
oxazolyl)ethoxyjbenzaldehyde, prepared as described in 
Preparation 2 herein, was diluted with 200 mL i-PrOH and 
treated with 2.89 g (76.6 mM) of sodium borohydride The 
mixture was stirred at ambient temperature for 24 hr 250 
mL of H 2 0 was added slowly over a period of 1 hr to quench 
the reaction and the resulting mixture was stirred for 1 hr 
It was then concentrated under reduced pressure and the 
residue was diluted with 300 mL EtOAc and washed with H 2 0 
(300 mL) and brine (300 mL) . All the organics were 
combined, dried over MgS0 4 , and concentrated to yield 13.6 g 
of a yellow waxy solid, 
m.p. 59-62 oc, 96.5%. 
3Q E.A Cal. for C lfl H 17 N0 3 (MW 295): C, 73.20; H, 5.80; N, 4 74 

H'NMR: (DMSO-D.) 3 02 (t 21? \ C «\ 7 ?J 42 H ' 5 ' 83? N ' 5 - 0 *- 
/.. . u *' J ' u ^ \\.,Za); 3.61 (broad s. 1HI • A on 

t,2H); 4.46 (d,2H),6.80-6.95 (■ 3B Tm im« n « 

(m,3H) 7.98 (m,2H); 8.05 (s,lH) 3 (t ' lH); 7 ' 55 
IR: 1600. 1552, 3269 cnr* 
35 MS (FD+) 295 

SS ti0n ° f 3 - [2 - (2 -P he ^-*-oxazolyl)ethoxy]benzyl 

15.8 g (53.5 mM of 3-[2- (2-phenyl-4- 
oxazolyl) ethoxyj benzyl alcohol was dried under vacuum 
diluted with 300 mL Et 2 0 and cooled to 0 °C. The solution 
was treated with 5.59 mL (58.8 mM) phosphorus tribromide 
added dropwise over 5-10 ruin and stirred for 6-8 hr at 0 *> c 
20 mL of MeOH was added over 20 minutes and the resulting 
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mixture was stirred 1 hr at 0 °C. The solvent was removed 

* 

under reduced pressure and the residue was diluted with 300 
mL CHC1 3 and washed with H 2 0 (300 mL) and brine (300 mL) . 
The organics were concentrated, the residue was 
recrystallized from Et 2 0 and 14.1 g of the product was 



m.p. 73-75 °C. 73.6%. 
E.A 

10 Cal. for Ci 8 H 16 BrN0 2 (MW 358) :C, 60.35; H, 4.50; N, 3.91. 

Found: C, 60.12; H, 4.55; N, 3.94. 

H'NMR: (DMSO-DJ 3.02 (t,2H); 4.27 (t,2H); 4.67 (s,2H); 

6.94 (m,lH) 7.05 (m,2H) , 7.29 (m,lH); 7.54 <m,3H) 7.98 

(m,2H); 8.06 (s,lH) 
15 IR: 1597.26, 1554.82 cnr* 

MS (FD+) 356 

Part C. 

A solution of NaOEt in EtOH, prepared from 30mL EtOH 

20 and 0.6g of 60% NaH/oil (15.0 mM of NaH) was treated with 
3.1g (8.7 mM) 3- [2- (2-phenyl-4-oxazolyl) ethoxy] benzyl 
bromide. The resulting pale yellow solution was treated 
dropwise with a solution of 3.0g (9.7 mM) of N-CBZ 
Diethylamino malonate in 30 mL THF over 0.25 h. The faintly 

25 turbid mixture was stirred at ambient temperature 4h, 
treated with 2.8g (70 mM) NaOH, 20 mL H 2 0 and heated to 
reflux 2h. The mixture was acidified to pH ca. 3 and 
allowed to cool under N 2 . After 12h, the mixture was 
partially concentrated in vaccuo, diluted with 250 mL H 2 0 

30 and extracted with a total of 200 mL EtOAc in 3 portions. 
The combined extracts were washed with H 2 0, brine, dried 
with MgS0 4 and evaporated. The residual pale yellow taffy 
slowly solidified on trituration with small portions of 
hexane. Recrystallization from THF-cyclohexane provide the 

35 product as a nearly white soft powder, 2.47g (58%), mp 149- 
151°C dec (gas) . 



40 



Anal. Cal. for C 28 H 2 6N 2 0g (MW 486): 

C, 69.12; H, 5.39; N, 5.76. 
Found: C, 69.34; H, 5.65; N, 5.67. 
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NMR: 3.0 (m, 2H) , 3.1 (t, 2H) , 4.2-4.4 (overlapping t d 
4H), 4.7 (d, 2H), 5.1 (m, IH) , 6.9 (dd, IH) . 7 15 (d! IH) 
7.3. (m, IH), 7.45 (m, 3H) , 7.6 (s, IH) , 8.05 (m, 2H) 



IR(KBr) 3326, 1729, 1690, 1596 cnr 1 
MS(FD) m/e 486 



10 0-(2-(5-Me thy 1 - 2 -phenyl -4 - oxazoly 1 ) ethyl ] -N-CB2 - L- tyros ine . 

Following the procedure of Example 1, Part C, the 
condensation of 2- (5-Methyl-2-phenyl-4-oxazolyl) ethanol with 
8.10g of the ester from Example 1, Part A, followed by 

15 saponification afforded 4.25g (34.5%) of the product as a 
white powder. 

mp 75-95°C 

Anal.: Cal for C 2 9H28N206-H 2 0: C, 67.17; H, 5.83; N, 5 40 

20 m/m Found: C, 67.34; H, 5.68; N, 5.55. 

IR(KBr) 1717 cm" 1 

NMR(DMSO-d 6 ): 2.40 (s, 3H) . 2.64 (m, 2H) , 2.79 (t, 2H) , 3 89 
5* i2C ^aZ; 0 !,^' 2H) ' 4 - 84 (m ' 2H >' 2 -64 (d, 2H), 6.99 (d, 

ISLia&l'ufi. 7 ' 38 3H> ' 7 * 81 (m ' 3H> ' 12 - 7 ^ 



0 
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O- (2- (5-Methyl-2-phenyl-4-oxazolyl) ethyl] -N-BZ- tyros ine. 

The procedure of Example 9 is followed, substituting N 
benzoyl -die thylaminomalonate for N-CBZ -benzoyl- 




Example 34 

O- (3- [2- (2-Phenyl-4-oxazolyl) ethoxy] benzyl) -N-CBZ serine. 

0.448 g of 60% NaH/oil ( 0.27g, 11.1 mM of NaH) was 
added to 40 mL of dry THF and cooled to 0°C. 1.21 g (5.08 
mM of CBZ-serine was added dropwise as a dry DMF solution 
(10 mL) over 5 minutes. The resulting mixture was stirred 
at 0°C for 1 hr. . 2.00 g (5.58 mmoles) of 3-[2- (2-phenyl-4- 
oxazolyl) ethoxy J benzyl bromide, prepared as described in 
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Example 22, Part B, was also added dropwis as a dry DMF 
solution (10 mL) over 5 minutes. The final mixture Was 
stirred for 5 h at 0°C and was then allowed to warm to 
ambient over 12 h. The reaction was quenched with 20 mL of 
5 methanol and one equivalent of HC1. After concentrating to 
a small volume under reduced pressure, the mixture was 
diluted with 200 mL EtOAc , washed with 200 mL water (2X) and 
200 mL brine. The organic phase was dried over MgS0 4 , 
filtered and concentrated to a yellow, opaque oil. The 
10 product was purified using silica column chromatography, 
(25:5:1 CHC1 3 :MeOH:NH 4 OH»>3 :4 MeOH:EtOAc) , and 
recrys talli zed from Et 2 0. to provide 714 mg 49.6%) of 
product as a white, waxy solid, 
mp. 55-57°C. 

15 E.A Cal. for C29H28N2O7: C. 67.43; H, 5.46; N, 5.42 

,D T£\ ,- 3 -»» u ".^. 67 - 7 - 1 H " 5 ^'.. s - 48 i. 27 

20 -8.05 (s,lH); _12.60-13. 00 (broad s, 1H) ' ># 

IR (KBr) : 1759.30, 1685.04, 3313.16 cnr* 
MS (FD+) m/e 517 cm 



5 N-Benzyloxycarbonyl-O- (4- (2- (2-Phenyloxazol-4- 
yl ) ethoxy ) phenyl ) methyl-L-Serine . 

Preparation of 0-Methanesulfonyl-2-Phenvl-4- 
Hydroxyethyloxazole r« eny x « 

To a solution of 2-phenyl-4-hydroxyethyloxazole (60 g, 
317 mmol) in 600 mL of methylene chloride at 5°C under a 
nitrogen atmosphere was added triethylamine (62 mL, 444 
mmol) and methanesulfonyl chloride (30.7 mL, 396 mmol). The 
5 resulting solution was allowed to stir at 5°C for 1.5 hours 
before extracting the reaction mixture with 10% aqueous 
ammonium chloride (2 x 500 mL) . The organics remaining were 
dried over magnesium sulfate and the solvent was removed to 
give 86.4 g of the title compound as an oil that was used 
0 directly in the next step. 
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Yield: >100%. l H NMR. 98.9% pure by HPLC (Zorbax SB-CN, 
25 cm, 1 mL/min. 50:50 acetbnitrile: 1% aqueous ammonium 
acetate) . 

5 Preparation of 0-Benzaldehyd-4-yl-2-Phenyl-4- 
Hydr oxye thy loxaz ol e 

Methanesulfonyl-2-phenyl-4-hydroxyethyloxazole (2.0 g, 
7.5 mmol), 4-hydroxybenzaldehyde (830 rag, 6.8 mmol) , and 
cesium carbonate (2.44 g, 7.5 mmol) in 15 mL of 
dimethyl formamide were heated to 45°C for 8 hours. The 
^ progress of the reaction was monitored by HPLC (Zorbax SB- 
CN, 25 cm, 1 mL/min, 50:50 acetonitrile: 1% aqueous ammonium 
acetate) . The reaction was cooled and diluted with 75 mL of 
15 ethyl acetate. The mixture was washed with water and 10% 
aqueous ammonium chloride (2 x 75 mL) and then the combined 
aqueous extracts were back extracted with 25 mL of ethyl 
acetate. The combined organics were dried over magnesium 
sulfate, filtered, and the solvent was removed. The residue 
0 was recrystallized from 20 mL of 3:1 hexanes: ethyl acetate 
to give 1.49 g of the title compound. 

^ el ? : mT ] 5 - * ^n 1 ??* 96>9% pure HPLC (Zorbax SB-CN, 25 
cm, 1 mL/min, 50:50 acetonitrile: 1% aqueous ammonium 
acetate) . 

!5 *H NMR (300 MHz, DMSO-d) 9.813 (s, 1H) , 8.008 (s, 1H) 

]m 8 ^m ,9 ? 4 ii!?'/2 H) 4 K 7 - 809 (d ' 2H ' Js 8 ' 72 Hz >' 7.455-7.488 
(m, 3H), 7.110 (d, 2H, J= 8.72 Hz), 4.345 (t, 2H, J" = 6.55 

Hz), 2.999 (t, 2H, J= 6.55 Hz); "c NMR (75 MHz, DMSO-d) 

191.188, 163.287, 160.364, 138.176, 136 259 131 739 

Ss-tS- SJ-J2- SJ-S!- 129 - 04i: ™ S90 '- 

125.782, 124.906, 124.884, 114.930, 66.235 25 973 TP 
(KBr) v 3127, 2838, 1693 1678, 1600, 1580 1553 15^9 
1490, 1460, 1447, 1393, 1311, 1252. 1M4, 1164 lisi 1114 

tl , l8 ,S? m (Et0H) X 276 < e335 80), X 214 (e 19126). 

MS (FD) m/z 293 (M + , 100%) . 

Anal calc'd for C„H 1S N0, C, 73.71; H, 5.15; N, 4.77. 

Found C, 73.75; H, 5.12; N, 4.77. 

0 Preparation of 2-Phenyl-4- (4- 

Hydroxymethylphenoxy) ethyloxazole 
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To a solution of 0-benzaldehyd-4-yl-2-phenyl-4- 
hydroxyethyloxazole (62.33 g, 212 mmol) in 620 mL of 
isopropanol at room temperature was added sodium borohydride 
(16.08 g, 424 mmol) . The resulting solution was allowed to 
stir for about 16 hours. The progress of the reaction was 
monitored by HPLC (Zorbax SB-CN, 25 cm, 1 mL/min, 50:50 
acetonitrile: 1% aqueous ammonium acetate) . Deionized water 
(870 mL) was added and the slurry was stirred for 30 minutes 
before filtering through a felt filter pad using 3.5 l of 
water as a rinse. The product filter cake weighed 61.73 g. 
Yield: 98% 99.6% pure by HPLC (Zorbax SB-CN, 25 cm, 1 
^™ n '„ 0:50 acetonit "le: 1% aqueous ammonium acetate) 
H NMR (300 MHz, DMSO-d 7.981 (s, 1H) , 7.897-7.929 (m, 2H) , 
7.443-7.478 (m 3H) , 7.171 (d, 2H, J = 8.54 Hz), 6 864 fd 2H 

5.74 Hz), 4.197 (t, 2H, J= 6.63). 2.946 (t, 2H, J= 6 !63 
Hz); C NMR (75 MHz, DMSO-d) 160.307, 157.200, 141 072 
138.488, 136.140, 134.695, 130.405, 129.043, 127 879 

ll 6 ;ll*' ™ 6 ;^ 8 ; 125 :I 81 < "4.898, 114.099, 65.730/62.518, 

26.192. IR (KBr) v 1612, 1599, 1510, 1448, 1295, 1243, 
1223, 1045, 1033, 812, 710, 690 cm"'. UV (EtOH) X 271 (e 
19115), X 220 (£15003). MS (FD) m/z 295 (M+, 100%) 
Anal calc'd for C^^NO, C, 73.20; H, 5.80; N, 4.74. 

Found C, 72.95; H, 5.59; N, 4.65. 

Preparation of 2-Phenyl-4- (4-Bromomethylphenoxy) ethyloxazole 

To a suspension of 2-phenyl-4- (4- 
hydroxymethylphenoxy) ethyloxazole (30 g, 102 mmol) in 300 mL 
of methylene chloride at 5°C under a nitrogen atmosphere was 
added phosphorous tribromide (10.02 mL, 107 mmol) dropwise 
keeping the temperature of the reaction below 20°C. The 
resulting solution was allowed to stir for about 2 hours at 
room temperature. The reaction was cooled to about 10'C and 
20 mL of methanol was added. After about 5 minutes, the 
solvent was removed and the solid remaining was partitioned 
between 1.35 L of ethyl acetate and 1.05 L of cold 5% 
aqueous sodium bicarbonate. The organics were washed with 
another 1.05 L of 5% aqueous sodium bicarbonate, dried over 
magnesium sulfate, filtered, and removed to give 33.3 g of 
the title compound. 
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Yield: 92%. *H NMR. TLC (2:1 
spot. 



hexanes : ethyl acetate) : 1 



Preparation of N-Trityl-o- (4- (2- (2-Phenyloxazol-4- 
yl ) ethoxy) phenyl) me thyl-L- Serine Methyl Ester 

To a mixture of 2-phenyl-4- (4- 
bromomethylphenoxy)ethyloxazole (55.67 g, 155 mmol), N- 
trityl-L-serine methyl ester (51.06 g, 141 mmol), and 
tetrabutylammonium bromide (45.54 g, 141 mmol) in 950 mL of 
methylene chloride was added aqueous sodium hydroxide (37.3 
mL, 705 mmol). The resulting mixture was heated at a gentle 
reflux for about 24 hours. The progress of the reaction was 
monitored by HPLC (Zorbax SB-CN, 25 cm, 1 mL/min, 50:50 
acetonitrile: 1% aqueous phosphoric acid) . The reaction was 
diluted with 1 L of methylene chloride and washed with water 
(3 x 2 L) . The organics were dried over magnesium sulfate/ 
filtered, and removed to give 115.7 g of a crude product oil 
which was used in subsequent reactions without further 
purification. 

Yield: >100%. 67% pure by HPLC (Zorbax SB-CN, 25 cm, 1 
mL/min, 50:50 acetonitrile: 1% aqueous phosphoric acid). 

to 

Preparation of N-Benzyloxycarbonyl-O- (4- (2- (2-Phenvloxazol- 
4-yl) ethoxy) phenyl )methyl-L-Serine Methyl Ester 

To a solution of crude N-trityl-O- (4- (2- (2- 

phenyloxazol-4-yl)ethoxy)phenyl)methyl-L-serine methyl ester 
(115.8 g, 141 mmol) in 860 mL of 1:1 diethyl ether methanol 
at about 5°C was added hydrochloric acid (1M in diethyl 
ether, 353 mL, 353 mmol) dropwise over about 20 minutes. 
Once the addition was complete, the reaction was allowed to 
stir at 5'C for 45 minutes. The progress of the reaction 
was monitored by HPLC (Zorbax SB-CN, 25 cm, 1 mL/min, 60:40 
acetonitrile: 1% aqueous phosphoric acid). The solvent was 
removed in vacuo and the residue was partitioned betw en 2.5 
L of diethyl ether and 750 mL of water. The ether layer was 
wash d (3 x 250 mL) with deionized water and the combined 
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aqueous extracts wer back extracted with 500 mL of diethyl 

ether. The pH of the aqueous extracts was adjusted to about 

8 with sodium bicarbonate (47.5 g) and then 750 mL of ethyl 

acetate and benzyl oxycarbonyl chloride {22.2 mL, 155 mmol) 

5 were added. The reaction was allowed to stir at room 

temperature for 45 minutes before removing the ethyl acetate 

layer. The aqueous layer was back extracted with 1.5 L of 

ethyl acetate and then the combined ethyl acetate layers 

were dried over magnesium sulfate, filtered, and removed to 

10 give 60.91 g of crude product which was used in subsequent 

reactions without further purification. 

Yield: 81%. 78% pure by HPLC (Zorbax SB-CN, 25 cm, 1 
mL/min, 60:40 acetonitrile: 1% aqueous phosphoric acid). 
H NMR (300 MHz, DMSO-d.) 7.985 (s, 1H) , 7.898-7.929 (m, 2H) , 

15 7.736 (d, 1H, J = 8.0 Hz), 7.456-7.491 (m, 3H) , 7.250-7.311 
(m, 5H), 7.166 (d, 2H, J = 8.55 Hz), 6.878 (d, 2H, J = 8.55 
Hz), 4.993 (s, 2H), 4.344 (d, 2H, J = 1.64 Hz), 4.286-4.312 
(m, 1H), 4.208 (t, 2H, J = 6.58 Hz), 3.295-3.599 (m, 5H) , 
2.952 (t, 2H, J = 6.58 Hz); "c NMR (75 MHz, DMSO-d ) 

20 170.731, 160.311, 157.842. 156.001, 138.458, 136.8*45, 
136.178, 130.422, 129.976, 129.181. 129.055, 128.278, 
127.759, 127.662, 126.937, 125.781, 124.907, 114.222, 
92.556, 71.690, 68.555, 65.740, 65.537, 54.120, 51.935, 
26.158. IR (KBr) v 3311, 1735. 1688, 1539, 1516, 1301, 

25 1269, 1248, 1208, 1177, 1078, 1036, 1002, 783 cm". UV 
(EtOH) X 271 (e 17739). MS (FD) m/z 530 (M+, 100%). 
Anal calc'd for C^H^O, C, 67.91; H, 5.70; N, 5.28. 

Found C, 67.92; H, 5.70; N, 5.19. 

30 Preparation of N-Benzyloxycarbonyl-O- (4- (2- (2-Phenyloxazol- 
4-yl ) ethoxy) phenyl )methyl-L-Serine 



To a solution of crude N-benzyloxycarbonyl-O- (4- (2- (2- 
phenyloxazol-4-yl) ethoxy) phenyl )methyl-L-serine methyl ester 

35 (13.32 g, 25.1 mmol) in 133 mL of tetrahydrofuran at 2*C was 
added 44 mL of deionized water. A solution of lithium 
hydroxide (1.2 g, 50.2 mmol) in 40 mL of deionized water was 
added slowly over 25 minutes keeping the temperature of the 
reaction below 4°C. After the addition was complete the 

40 reaction was allowed to stir at 2°C for 1 hour. The pH of 
the mixture was adjusted to about 1 with 6N hydrochloric 
acid (8.3 mL) . Water (130 mL) was added and the reaction ' 
was extracted with ethyl acetate (2 x 260 mL) . The organic 



10 



20 
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extracts were dried over magnesium sulfate, filtered, and 
the solvent removed to give an oil that was solvent 
exchanged into 125 mL of acetonitrile. The product 
crystallized and the slurry was stirred for about 1 hour at 
about 2°C. The precipitate was filtered using filtrete and 
rinsed with cold acetonitrile to give 7.65 g of the title 
compound. 

Yield: 59%. 98. 6% pure, 98.9% ee by HPLC. 

H NMR (300 MHz, DMSO-d) 12.707 (s, IH) , 7.990 (s, IH) 

L 89 fm* 9 ? 8 2« 7 2 ?}; T' S4 2J d ' 1H ' J = 8 ' 22 7.458-7.480 
(m, 3H), 7.249-7.311 (m, 5H) , 7.178 (d. 2H, J" = 8.47 Hz), 



■ 

6.870 (d, 2H, «7 = 8.47 Hz), 4.984 (s, 2H) , 4.344 (s 2H> 

2H, J = 6.52 Hz); C NMR (75 MHz, DMSO-d) 171.645, 160 310 
™'52 5 ' 156 ' 015 ' 138.460, 136.938, 136.180, 130 425 ' 
130.090, 129.198, 129.059, 128.266 127 723 127 641 

65.432, 54.159, 26.158. IR (KBr) v 3313, 1690, 1609, 1532 
1513, 1277, 1264, 1250, 1077, 1061, 1031, 688 cm", ui 
(EtOH) X 271 (£19449). MS (FD) m/z 517 (M*, 100%) 
Anal calc'd for C^^O, C. 67.43; H, 5.46; N, 5.42! 
15 Found C, 67.31; H. 5.26; N, 5.35. 

Male obese-diabetic viable yellow (Avy) mice were 
divided into two groups of 6 each. One group was fed 
repelletized Purina 5008 Chow and the second group was fed a 
repelletized chow consisting of Purina 5008 Chow, admixed 
0 with varying doses of the candidate compound. Blood samples 
were taken before the experiment was initiated and 14 days 
after initiation. Body weight and food consumption were 
monitored. The blood glucose level after 14 days of 
treatment was measured and recorded as a percent of the 
5 initial value, compared to the untreated control (first) 
group. The results are presented in the table below and 
include the dose of the candidate compound as a weight 
percent of the amount incorporated into the diet . The 
positive control is a known hypoglycemic agent (J. Med. 
Chem. 11:2617, 1992) administered in the same way as a 
compound of the present invention. 
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Table 1. Serum glucose levels after 
administration of compounds of the Formula I. 



14 days of 



Compound 
Administered 



Example No. 1 
Example No. 2 
Example No. 4 
Example No. 5 
Example No. 6 
Example No. 7 
Example No. 8 
Example No. 9 
Example No. 10 . 
Example No. 21 
Example No. 22 
Example No. 24 

(positive control) 



Dose 

(mq/100 q food) 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.06 
0.03 
0.03 
0.03 
0.03 
0.01 

0.003 



Serum Glucose 
after 14 davs 

% of dav 0 vain* 
49 
67 
60 
57 
65 
34 
75 
66 
88 
48 
53 
88 

29 



In the same feeding study described above, plasma 
triglycerides were measured against a glycerol standard 
using reagents from Sigma Kit No. 339 (St. Louis, MO), 
adapted for assay on the Monarch System (Instrumentation 
Laboratory, Lexington, MA) . Day 14 levels are recorded 
below as mM of triglycerides per mL. Serum triglyceride 
values for untreated animals averaged about 4 mmol/mL. 
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Table 2. Serum triglyceride levels after 
administration of compounds of th Formula I. 



14 days of 



Compound 




Example No. 1 
Example No. 2 
Example No. 4 
Example No. 6 
Example No. 7 
Example No. 8 
Example No. 9 
Example No. 21 
Example No. 24 



(positive control) 



0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.01 

0.10 



1.3 
3.3 
1.5 
2.3 
0.4 
3.6 
2,5 
1.4 
0.3 

1.9 
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We claim: 

1 . A compound of the Formula I 

H 




wherein : 

Q is selected from the group consisting of 
- (CH 2 ) P - and -CH 2 -0-CH 2 -; 

R° is selected from the group consisting of 

K . H , f>. O. CO. 

R 4 , and ; 

R 2 is selected from the group consisting of C1-4 
alkylaminocarbonyl , arylcarbonyl , aryloxycarbonyl, aryloxy 
C1-4 alkylcarbonyl, arylaminocarbonyl , aryl C1-4 acyl, aLryl 
C1-4 alkoxycarbonyl , aryl C1-4 alkylaminocarbonyl, aryl C1-4 
alkylsulfonyl, and amino-protecting groups; 

R 3 and R 4 are independently hydrogen, or C1-4 



alkyl ; 



R 5 is -COOH, -CONR^R 11 , -CN, -CONHOH, or H 
R 6 is hydrogen, C1.4 alkyl, aryl, or aryl C1-4 



alkyl ; 



R 7 is hydrogen, halogen, or C1-4 alkyl; 

R 9 is hydrogen, C1-4 alkyl, or aryl; 

R 10 and R 11 are independently hydrogen, C1-4 alkyl, 

or aryl; 

W is -(CH 2 ) n -; 
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Y is attach d at position 3 or at position 4, and 
is -0-, -S-, -SO-, -S0 2 -, -NH-, -C0NR9-, -NR»-S0 2 -, or -S0 2 - 
NR 9 - ; 

n is 1 to 4; and 
p is 1, 2, or 3; 

or a pharmaceutically-acceptable salt thereof; 
provided that when R« is either hydrogen or alkyl, then 
R 7 is halogen, and that when p=l, then R<> is 

' > or , or a 

pharmaceutically-acceptable salt thereof. 



2. The compound of Claim 1, wherein Q is -CH 2 -0- 

CH 2 -. 



3. The compound of Claim 2, wherein 

K or 



ro 



R 



R 2 is arylcarbonyl , aryloxycarbonyl , 
arylaminocarbonyl , aryl d_ 4 alkyl oxycarbonyl, aryloxy Ci- 4 
alkylcarbonyl , or aryl Ci- 4 alkylsulfonyl; 

R 3 is hydrogen or methyl; 

R 4 is hydrogen or methyl; 

A i 

R 5 is -COOH, -CONRlORll, or § . 

R 6 is aryl; 

R 7 is hydrogen, halogen, or methyl; 
R 10 and R 11 are hydrog n; and 
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Y is -0- or -S- . 



4. 



The compound of ciaim 3, wherein 



10 



R° is " or 

R 2 is arylcarbonyl , aryloxycarbonyl , aryl 
alkyloxycarbonyl , or aryl C1-4 alkylsulfonyl; 

r5 is -COOH; 

r' is hydrogen, fluoro, or methyl; 
Y is -O- ; and 
n is 1 or 2 . 



C1-4 



5. The compound of Claim 4, wherein 



R° is N 



15 



20 



25 



R 2 is benzyl oxycarbonyl , phenylcarbonyl , 
benzylcarbonyl , methylbenzylcarbony 1 , phenyloxycarbonyl , 
para -chl or ophenylcarbonyl , benzylsulf onyl, para- 
bromophenyloxycarbonyll para- 
trif luoromethylphenyloxycarbonyl , para- 

methoxyphenyloxycarbonyl , para-n-butylphenyloxycarbonyl , 
phenyloxymethylcarbonyl , benzylaminocarbonyl ; 

R 6 is phenyl; 

R 7 is hydrogen; 

Y is attached at the 4 position; and 
n is 2. 

6, The compound of the formula: 

0 




, or a 



pharmaceutical ly acceptable salt thereof 
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(CH 2 ) P - 



7. The compound of Claim 1, wherein Q is - 



8, The compound of Claim 7, wherein p is 3. 



9. The compound of Claim 7, wherein p is 2. 



10. The compound of Claim 7, wherein p is 1. 



11. The compound of Claim 10 , wherein 

R° is X V !T , f R*. 




R 2 is arylcarbonyl , aryloxycarbonyl , 
arylaminocarbonyl , aryl Ci_ 4 alkyloxycarbonyl , aryloxy Ci_ 4 
alkylcarbonyl , or aryl C1-4 alkylsulfonyl; 

R 3 is hydrogen or methyl; 

R 4 is hydrogen or methyl; 

N-N 

A % 

N 

R 5 is -COOH, -CONR 10 RH, or H ; 

R s is aryl; 

R 7 is hydrogen, halogen, or methyl; 
R 10 and R 11 are hydrogen; and 

♦ 

Y is -O- or -S- . 

12. The compound of Claim 11, wherein 

.... H „0 

R 2 is arylcarbonyl, aryloxycarbonyl, aryl C1-4 
alkyloxycarbonyl, or aryl Ci- 4 alkylsulfonyl; 
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R 5 is -COOH; 

R 7 is hydrogen, fluoro, or methyl; 
Y is -0-; and 
n is 1 or 2. 

5 . 

13. The compound of Claim 12, wherein 




R 2 is benzyloxycarbonyl , phenylcarbonyl , 
benzylcarbonyl , methylbenzylcarbonyl , phenyloxycarbonyl, 
10 para-chlorophenylcarbonyl, benzylsulfonyl, para- 
bromophenyloxycarbonyl , para- 
t r i f luorome thylphenyloxycarbony 1 , para- 

methoxyphenyloxycarbonyl , para-n-butylphenylpxycarbonyl, or 

■ 

phenyloxymethylcarbonyl , benzylaminocarbonyl ; 
15 R 6 is phenyl; 

R 7 is hydrogen; 

Y is attached at the 4 position; and 
n is 2. 

20 14. The compound of the formula 

O 




, or a 

pharmaceutical^ acceptable salt thereof. 

15. The compound of Claim 1, wherein Y is 
25 attached at the 4 position of the ring. 

16. The compound of Claim 1, wherein Y is 
attached at the 3 position of the ring. 
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17. The compound of Claim 1, which is the R 
enantiomer. 

18. The compound of Claim 1, which is the S 
enantiomer . 

19. The compound of Claim 1, which is the 



20. A compound substantially as 
described with reference to any of the examples 



21. A pharmaceutical formulation coi 
active ingredient a compound of formula (I) , as claimed in 
any one of Claims 1 to 20, together with one or 
pharmaceutical ly-acceptable excipients. 



tpnsmg as a 



more 



22. A pharmaceutical formulation comprising the 
compound of Claim 6, or a pharmaceutically-acceptable salt 
thereof , together with one or more pharmaceutically- 



* . 



23. A pharmaceutical formulation comprising the 
compound of Claim 14 , or a pharmaceutically-acceptable salt 
thereof, together with one or more pharmaceutically- 
acceptable excipients. 

24. A method of treating hyperglycemia comprising 
administering to a mammal an effective dose of the compound 
of Claim 1. 

25. A method of treating hyperglycemia comprising 
administering to a mammal an effective dose of the compound 
of Claim 6. 
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26. A method of treating hyperglycemia comprising 
administering to a mammal an effective dose of the compound 
of Claim 14 . 



27. A method of treating hyperlipidemia 
comprising administering to a mammal an effective dose of 
the compound of Claim 1. 

28. A method of treating hyperlipidemia 
comprising administering to a mammal an effective dose of 
the compound of Claim 6. 

29. A method of treating hyperlipidemia 
comprising administering to a mammal an effective dose of 
the compound of Claim 14. 



30. A process for producing a compound of the 

formula 

R3 R2 



wherein: 

R° is selected, from the group consisting of 




R 4 , and 



R 2 is selected from the group consisting of C1-4 
alkylaminocarbonyl , arylcarbonyl, ary loxycarbony 1 , aryloxy 
C1-4 alkylcarbonyl , arylaminocarbonyl , aryl C1-4 acyl, aryl 
C1-4 alkoxycarbony 1 , aryl C1-4 alkylaminocarbonyl, aryl C1-4 
alkylsulfonyl and amino protecting groups; 
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B 3 and R 4 are independently hydrogen, or Ci_4 



alkyl; 



5 alkyl; 



R 5 is -COOH, -Camion 11 , -CN, -CONHOH, or H ; 

R 6 is hydrogen, C1-4 alkyl, aryl, or aryl C1-4 

R 7 is hydrogen, halogen, or C1-4 alkyl; 
R 9 is hydrogen, C1-4 alkyl, or aryl; 

* 

rIO and R 11 are independently hydrogen, Ci_4 alkyl, 

or aryl; 
10 W is -<CH 2 ) n -; 

n is 1 to 4; and 

the oxygen bonded to the group W is also bonded to 
• the ring at position 3 or position 4 of the ring; or a 

pharmaceutically-acceptable salt thereof; provided that when 
15 R 6 is either hydrogen or C1-4 alkyl, then R 7 is halogen; 



A. combining a compound of formula 

(IX) , 

1 

wherein R* is an activated hydroxy group, and wherein the 
20 oxygen bonded to the group W is bonded to the ring at 

position 3 or position 4 of the ring, with a compound of the 
formula 

NH COOR 



' 50 (X), 
wherein R is a carboxy protecting group and Pg is an amino 
25 protecting group, in the presence of a phase transfer 

catalyst, under conditions permitting reaction to form a 
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compound of formula 

w nh^ 

Pg (XI); 

B. deprotecting the protected carboxy group of 
the compound of formula (XI) to produce a compound of the 
formula 

0 




u W 4 

(XII) ; 

C. optionally converting the carboxy group of 
the compound of formula (XII) to 

-CONRlOR 1 !. -CN, -CONHOH, or H . 

■ 

D. optionally replacing the amino protecting 
group (Pg) protecting the amino group of the compound of 
formula (XII) with C1-4 alkylaminocarbonyl , arylcarbonyl , 
aryloxycarbonyl , aryloxy C1-4 alkylcarbonyl, 
arylaminocarbonyl , aryl C1-4 acyl, aryl Ci_ 4 alkoxycarbonyl , 
aryl C1.4 alkylaminocarbonyl, aryl C1-4 alkylsulfonyl or a 

* 

different amino protecting group to form a compound of 
formula 

R2 (XIII) ; and 

E. optionally alkylating the amino group of the 
compound of formula (XIII) to form a compound of formula 



R5 



W *^?> ^ 

R3 R2 
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31. A process substantially as hereinbefore 
described with ref erenc to any of the examples . 

32. A process for making a compound of the 

5 Formula I 

wherein : 

q is selected from the group consisting of 
-(CH 2 )p- and -CH 2 -0-CH 2 -; 

r0 is selected from the group consisting of 



10 





N ^ 

R 4 , and 

r2 is selected from the group consisting of Ci-4 
alkylaminocarbonyl . arylcarbonyl . aryloxycarbonyl , aryloxy 
15 Ci-4 alkylcarbonyl, arylaminocarbonyl , aryl C1-4 acyl, aryl 
C1-4 alkoxycarbonyl , aryl C1-4 alkylaminocarbonyl . aryl C1-4 
alkylsulfonyl, and amino-protecting groups; 

r3 and R 4 are independently hydrogen, or C1-4 



alkyl ; 



20 



alkyl ; 



25 

or aryl; 



N-N 

A* 

R5 is -COOH, -CONRlOR 11 . -CN. -C0NH0H, or « ; 

r6 is hydrogen, C1-4 alkyl, aryl, or aryl C1-4 

R 7 is hydrogen, halogen, or C1-4 alkyl; 

B? is hydrogen, C1-4 alkyl, or aryl; 

Rio and R 11 are independently hydrogen, C1-4 alkyl, 
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W is -(CH 2 ) n -; 

Y is attached at position 3 or at position 4, and 
is -0-, -S-, -SO-, -SO2-, -NH-, -CONR 9 - , -NR 9 -S0 2 - , or -SO2- 
NR 9 -; 

5 n is 1 to 4; and 

p is 1, 2, or 3; 

or a pharmaceutically-acceptable salt thereof; 
provided that when R 6 is either hydrogen or Ci_4 alkyl, then 

R 7 is halogen, and that when p=l, then R° is 

O 



10 



15 




.i or , or a 

pharmaceutically-acceptable salt thereof, comprising: 

A. reacting a compound of the formula 

R Z 

0 3 , wherein Z3 is -OH, -SO2CI, a halogen leaving 
group, -NHR 9 , or -COCl, with a compound of the formula 



•-co 



or p o 

, wherein Z4 is -OH, -SH, -NH 2 , or -S0 2 C1, 

to form a compound of formula (I) ; or 

B. deprotecting a compound of the formula 
Qv^COOR 



20 



R3 R2 

, wherein R is a carboxy protecting 
group, to form a compound of formula (I) wherein R5 is a 
free carboxy group. 



25 



33. A compound of the formula (I) or a 
pharmaceutical^ acceptable salt thereof, as claimed in any 
one of Claims 1 to 20, for use in treating hyperglycemia. 

34. A compound of the formula (I) or a 
pharmaceutically acceptable salt thereof, as claimed in any 
one of Claims 1 to 20, for use in treating hyper lipidemia. 
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A. CLASSIFICATION OF SUBJECT MATTER: 
USCL : 

548/202, 203. 204. 205. 217. 235. 236; 546/ 334. 335; 514/357. 365. 374 

BOX H. OBSERVATIONS WHERE UNITY OF INVENTION WAS LACKING 
Tbi. ISA found multiple invention u follow*: 

Thi. aoelioanou contains the following invention, or group, of invention, which are not «> luted a. to form » 
bvl^oocept under PCT Rule 13.1. In order for all inventiooi to he searched, the appropnate add.tion.1 «e«eh fee. 

most be paid. 

Oroop L cUim(i) 1-30, 33 end 34. drawn to compounds, methods of use. pharmaceutical composition sed a process for 
preparing compouads. 

Croup II, clsim(f) 31. draw* to so additiooal piooes*. 

Group III. cUim(i) 32. drawn to so additional process fee preparing compounds of formula L 

Too inv-doa. listed a. Oroop. MI do oot relate to a single inventive concept under PCT Rule 13.1 becmu. under PCT 
lute 132 *«l Uctthe -rneor cor«po.d»g .p-im technical feature, for the following re-oos: Oro-ps IMH 
^!ii» ofS^sl7roc^cs foYprcJumg compound, which retires diffiueot technical aratogie. sad -mrchmg 
SmC« ^ ^ P^c^cluded^Oroup L A. noted shove. Group I already consist, of. procas. for prepanng 
lom^Tao. -oag wi^ompouad. of formula L phammcm.nc« comptmtioa. «d method, of use. 
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